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Viral infection remain an important global health problem Because viruses change
quickly, some become resistant to current medications, and many viral diseases lack
effective treatments, viral infections continue to be a major global health concern.
Medicinal plants offer a chemically varied source of secondary metabolites that may
provide antiviral lead compounds. Plant extracts and purified components, such as
flavonoids, phenolic compounds, terpenoids, alkaloids, lignans, coumarins, saponins,
polysaccharides, and essential oils, have shown antiviral activity in studies. Proposed
mechanisms include interference with viral attachment and entry, disruption of viral
envelopes or structural proteins, inhibition of viral polymerases and proteases, suppres-
sion of viral genome replication and transcription, modification of host signaling path-
ways, and control of antiviral immune responses. Plants have been studied against
influenza, herpes, HIV, hepatitis, dengue, chikungunya, Zika, and coronaviruses, among
others. However, much evidence remains preclinical, especially in vitro, and an extract’s
activity does not guarantee clinical efficacy or safety. Standardization, active constituent
identification, pharmacokinetics, toxicity assessment, bioavailability, and well-designed
clinical trials are essential before medicinal plants or their components can be consid-
ered reliable antiviral treatments. This review outlines the current scientific rationale,
significant medicinal plants and phytochemicals, mechanisms of action, research find-
ings, constraints, and potential future paths for natural antiviral drug discovery.

INTRODUCTION:

Viruses are infectious agents that replicate in living
host cells and can cause a wide range of acute and
chronic diseases in humans. Viral infections continue
to be a major threat to public health because of the

emergence of new viral pathogens, the development of
antiviral resistance, genetic variation, and the lack of
effective treatments for many viral diseases.[1].A wide
range of medicinal plants and plant-derived compounds
have been investigated against viruses such as herpes
simplex virus, influenza virus, hepatitis viruses, human
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immunodeficiency virus and other clinically important
viral pathogens. Examples of phytochemical classes
investigated for antiviral activity include flavonoids,
terpenoids, alkaloids, lignans, coumarins and saponins.
[2].For centuries, traditional health systems have uti-
lized medicinal plants, which contain a variety of
chemical metabolites. Compounds derived from plants
can act at several stages of the viral life cycle, accord-
ing to recent pharmacological research. The antiviral
properties of flavonoids, alkaloids, polysaccharides,
terpenoids, lignans, coumarins, saponins, essential oils,
and other classes are described in reviews of the field.
These substances are interesting as sources of lead
molecules and complementary research candidates
because they can interact with both viral targets and
host-cell pathways.[3,4]. The Zika, Chikungunya, and
Mayaro viruses currently lack effective treatments or
vaccines, underscoring the critical need for novel an-
tiviral drugs. Finding novel inhibitors for these ar-
boviruses is therefore crucial. HIV continues to have an
impact on people all over the world, with over 42.3
million deaths reported in the last forty years. Fifteen
proteins necessary for viral replication and immune
evasion are encoded by its single-stranded RNA
genome. Antiretroviral treatments have greatly de-
creased viral loads, but they are not curative and fre-
quently have negative side effects. There is still no
preventative vaccine.[5].The focus on medicinal plants
with antiviral qualities has increased due to the rising
prevalence of viral infections, drug resistance issues,
and side effects of traditional antiviral treatments. Al-
kaloids, flavonoids, polyphenols, coumarins, and lig-
nans are among the many phytochemicals found in
medicinal plants that offer a natural and frequently
safer substitute for synthetic medications. These phy-
tochemicals exhibit a variety of modes of action,
including preventing viral entry, replication, and
assembly, which makes them appealing candidates for
the development of antiviral medications.[6].Deeply
ingrained in traditional beliefs, ethnobotanical
knowledge is essential in directing the development of
contemporary antiviral drugs. Plants have been used for
centuries to treat a variety of illnesses in many cultures,
many of which are currently being supported by the
scientific studies presented in this review article. As
viruses become resistant  to
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medications, plant-based antivirals are a safer and more
natural alternative.[7].One of the main causes of in-
fectious diseases in humans is RNA viruses. Their high
rates of mutation lead to the development of novel viral
subtypes and genotypes that are resistant to current
treatments, creating ongoing risks of new outbreaks.
[8]. Recent developments in plant-derived extracts
and phytochemicals that block different stages of the
viral life cycle of influenza, dengue, zika, chikungunya,
mayaro, coronavirus, and HIV are presented in this
review (Figure 1), highlighting their potential for the
development of antiviral drugs.[9].Several extracts and
fractions of Tilia platyphyllos, Camellia sinensis, and
Myrtus communis showed in vitro hemagglutination
inhibition following HIN1 treatment, according to a
phytochemical analysis. This could be because the
extracts and fractions had less physical contact with the
virus surface hemagglutinin glycoprotein.[10].Lastly,
using extracts from its dry buds and flowers—which
are high in acidic flavonoids—Lonicera japonica has
been investigated for its antiviral qualities against
HINI. According to in vivo research, mice given 600
mg/kg/day of the acidic extracts for eight days were
shielded from dying from influenza.[11]. The root
extracts of medicinal plant Heracleum maximum Bartr.
(Umbelliferae) which possess antiviral effects besides
antifungal and antibacterial properties, stimulated In-
terleukin 6 (IL-6) production in the macrophage acti-
vation assay, confirming antiviral effects association
with the immunostimulatory properties.[12].

AIMS :

To review the potential of medicinal plants and their
bioactive phytochemicals as natural sources of antiviral
agents, with emphasis on their mechanisms of action,
therapeutic potential, advantages, limitations, and fu-
ture applications in antiviral drug development.

OBJECTIVES:

e To summarise the role of medicinal plant as
sources of natural antiviral agent.

e To describe major antiviral phytochemical classes
and resprentative plant sources.
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e To explain the principle mechanism through which
plant derived compound may inhibit Viral infec-
tion

e To evaluate the advantages and limitations of
medicinal plants as sources of natural antiviral
agents.

e To summarise evidence against important human
viruses and identify promising research direction.

e To discuss the safety, toxicity, bioavailability, and
standardization challenges associated with plant-
derived antiviral preparations.

An extract from a medicinal plant that has anti-
dengue, anti-zinka, anti-chikungunya, And anti-
mayaro properties.

Found that extracts from a number of plant species,
such as Plumeria alba, Ancistrocladus heyneanus, Ba-
copa monnieri, and Vitex negundo, which are fre-
quently used in traditional medicine in Belagavi, India,
have anti-Dengue and anti-Chikungunya properties in
vitro. In particular, the hydroalcoholic extract of the
entire B. monnieri plant and the chloroform extract of
the bark of P. alba and A. heyneanus decreased the
replication or infection of the Dengue and Chikun-
gunya viruses, whereas the chloroform extract of V.
negundo leaves only demonstrated activity against
Dengue. Furthermore, the isolated compound eugenol
(1-hydroxy-2-methoxy-4-allylbenzene) found in Oci-
mum sanctum, a traditional Ayurvedic herb known as
Vishnu-Priya or Tulsi, demonstrated strong inhibition
of Dengue-2

replication, reaching complete inhibition in in vitro
assays. Eugenol interacts with Dengue non-structural
proteins NS1 and NS5 with binding energies of 5.33
and 5.75 kcal/mol,respectively, according to docking
analysis, indicating possible pharmacological use in
Dengue treatment.[12].Baicalin: AutoDock Vina pre-
dicted a binding affinity of —9.8 kcal/mol for nsP3,
indicating that it is anticipated to be a potentially ef-
fective candidate against the chikungunya virus.
Baicalin is a flavonoid compound extracted from
Scutellaria baicalensis.[13]. Subfractions of the ex-
tract considerably reduced viral adsorption to cells,
according to research on the antiviral potential of
aqueous extracts from the roots of Glycer glabra
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(Leguminosae) against dengue. Carvalho (2023).
[14].Found that ethyl acetate extracts of Gynura bicolor
and Sechium edule inhibit the replication of the
Chikungunya virus in vitro, while Ocimum ameri-
canum inhibits both the virus’s infection and replica-
tion. The Brazilian Cerrado biome is home to the
xanthone-rich Bignoniaceae species Fridericia for-
mosa, whose ethanolic leaf extract demonstrated potent
anti-Mayaro

virus activity.[15]. Lycorine and a number of alkaloids
from the cherylline, crinine, and galanthamine groups
were found in Crinum jagus, according to phytochem-
ical studies. These compounds effectively inhibited the
Dengue and Zika viruses. In particular, cherylline suc-
cessfully inhibited RNA synthesis in both viruses,
suggesting that its primary target is RNA replication.
[16].The increasing amount of literature shows pre-
liminary relationships between the antiviral target class
and alkaloid scaffold architecture (Figure 3A—G). De-
spite having distinct structural subtypes (pyrrolo
[de]phenanthridine, 5,10bethanophenanthridine, 4-
arylisoquinoline, and related isocarbostyril scaffold of
pancratistatine), Amaryllidaceae alkaloids (lycorins
haemanthamine, cherylline, andpancratistatine) share a
low molecular weight (~285-325 Da) and seem to
preferentially target intracellular post-entry steps.
[17].Both in vitro and in vivo, sinococuline, an aqueous
extract from the stem of Cocculus hirsutus, has
demonstrated effectiveness against DENV.

Additionally, it has been proven to be safe for humans.
In an AG129 mouse model, this compound exhibits
protective effects against secondary DENV infection,
suggesting its potentialto control severe infections and
making it a promising candidate for further develop-
ment.[18].

Extracts from medicinal plants with anti-Coron-
avirus and anti-SARS-CoV 2 activity

Finding potent medications from those on the market
may be the best and quickest way to develop a treat-
ment against COVID-19. It can be quickly applied for
quick clinical patient care once its efficacy has been
established. Because recombination events occur
frequently, finding drugs to combat CoV is a
significant challenge. Another crucial element is the
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development of vaccines.More information is desper-
ately needed regarding theCoV's biological makeup
and life cycle thatcan speed up the CoV medication or
vaccinationgrowth. Once more, as a safety measure,
closeTo anticipate an event, it's critical to keep an eye
on how the virus changes on varioushosts.
[19].Thus,phytochemicals, or substances derived from
plants, have also been regarded as possible composi-
tions for the treatment or prevention of SARS-CoV-2.
Current remedies for COVID-19 requires a novel
medication or vaccine.advancement that focuses on the
human immune system system or the virus itself. Re-
buttal de novo Target-based drug repurposing/reposi-
tioning has become a fast-track advantageous
alternative in drug/vaccine development due to its
proven safety, low cost, and knowledge gained from
prior viral outbreaks.[20,21]. Five aspects of SARS-
CoV-2 were found to be effectively inhibited by the
medicinal plants: life cycle, immune responses, related
pathophysiology, medicinal plants' function, and the
secondary metabolites they produce. We have out-
lined the phases of the SARS-CoV-2 life cycle, the host
cell's immune response to viral infection and develop-
ment, and the related pathophysiological reaction that
results in medical issues to determine the possible tar-
gets that medicinal plants can act upon and their sec-
ondary metabolites.[22,23].

Mechanism of Actions of Antiviral Secondary Me-
tabolites in Medicinal Plants.

The classification of secondary metabolites in plants is
based on a number of factors. and incorporate chemical
structure,composition of the components and their
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solubility in organic solvents or water.The most widely
recognized standard But what is their biosynthesis
pathway.[24]. These pathways have led to the identifi-
cation of three classes of secondary metabolites in
medicinal plants: phenolic compounds, terpenoids, and
alkaloids.[25]. Commonly reported mechanisms of
action of plant-derived secondary metabolites against
viruses include: (1) virus entry attachment [26,27], (2)
inhibition of viral replication [28], (3) protein synthesis
inhibition [29,30,31], (4) modulation of the host’s im-
mune system [32], (5) modulation of cellular signaling
pathways [33], and (6) direct virucidal activity [34,35].

Phenolic .

A broad class of organic molecules derived from
plants that have at least one phenol group structurally
are known as phenolic compounds. In plants, they are
the most extensively distributed secondary metabolites.
[36]. prevents the influenza virus replication through
the Toll-like receptor activation (TLR7 and LR9, and
subsequently encourages Type-1 interferon production
and the translocation of the transcription factor IRF7
into the host nucleus.[37].

Alkaloids

Alkaloids, mostly but not only Found in plants, are a
group of naturally Naturally occurring organic com-
pounds with at least At least one atom of nitrogen. They
are located in Numerous plant structures and have been
documented To have pharmacological effects against a
range of viruses and microbial diseases. Particular
attention has been paid to alkaloids.For their wide-
ranging actions against RNA and DNA viruses.[38].
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Cocaine, morphine, and quinine are the most well-
known plant alkaloids in nature. alkaloids have been
found to be significant inhibitors of the genetic infor-
mation flow required to maintain the virus's lifecycle
(from the DNA/RNA viral particle to protein synthe-
sis). Experimental evidence has demonstrated that
alkaloids have antiviral properties that mainly involve
the inhibition of: (1) DNA and RNA replication; (2)

Viral translation inhibited
by phenalic compound

Viral DNA replication inhibited by
phenalic compound

'8

RNA translation; (3) protein synthesis; (4) DNA
(5) enzymatic (6) the
translocation of the ribonucleoprotein complex; (7)
DNA synthesis; and (8) protein synthesis. Alkaloids
have been used in numerous studies to treat and prevent
viral infections.[39,40,41].Alkaloids can also regulate
human immune mechanisms toward viral resistance by
mediating the humoral immune response [42].

intercalation; activities;

Plant family Plant species Extract solvent/ Vll‘llS., potential inhibition mecha- Reference
plant part nism and molecular target
Hydro alcoholic ex- ) .. e
Acanthaceae Ruellia tuberosa L. tract of flowering HINI ,neurammlci?ss(NM),Vlral infec- 43
aerial
Hydro alcoholic ex- . - e
Acanthace Ruellia patula L. tract of flowering H1N1,neurammlci?sﬁ(NM),wral infec- 43
aerial
. Ancitrocladus Chloroform of the . o
Anacardiaceae heyeanu Wall bark Dengue; viral replication 44
. Ancitrocladus Chloroform of the . o L
Anacardiaceae heyeanu Wall bark Chikungunya; viral replication 44
Apocynaceae Plumeria alba L Chloroi(;rril of the Dengue; viral replication 44
Campuloclinium )
Dichloromethane of . vy
Asteraceae macrocephalum the leaves Dengue; viral replication 45
(Less.)
Asteraceae Helemum Dichloromethane of Dengue; viral replication 45
radiatum (Less.) leaves
Fridericia formosa .
Bignonaceae (Bureau) Ethalllg;ce:f the Mavaro: viral infectior 46
LG Lohmann
Bignoniaceae Frlderlcla Ethanolic of the Zika; viral infection 47
chica (Bonpl.) leaves
Bignoniaceae Frlderlcla Ethanolic of the Mavaro: viral infection 47
chica (Bonpl.) leaves
Pt
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Plant family Plant species Extract solvent/ Vll‘llS., potential inhibition mecha- Reference
plant part nism and molecular target
o Lonicera Acid extract of dried | HINI and H3N2; NA, viral infection
Caprifoliace . . L 48
japonica Thumb bud or flower and replication
Maytenus
Celastraceae quadrangulata Ethyl a;cetate of the Mayaro; adsorption and internalization 49
eaves
(Schrad.) Loes
Cistaccae Cistus ladanifer L. Ethyl acetate extract SARS-CoV-2; viral replication and 50
of the leaves entry
Cistaceae Cistus ladanifer L. Dichloromethane SARS—COV—Z.; viral replication and 50
extract of the leaves viral entry
Gynura bicolor
Compositae (Roxb. Ethvl ?Zzia;: of the Chikungunya; viral replication 51
exWilld.)DC
Davalliaceae Davallia Butanolic extract of HINI; NA, viral adsorption, 57
mariesii H.I.Veitch the whole plant infection, replication,
Euphorbiaceae ' Croton Methanol of the HV: viral infection 53
dichogamus Pax branches
Euphorbiaceac Macarangg Hydroethanolic ex- Chlkungunya;vnral.1nfect10n and repli- 54
hurifolia Beile tract of Leaves cations
Lamiaceae Melissa officinalis L Methanolic extract of SARS.CoV-2; spike, viral infection 55
the whole herbs
Lamiaceae Glechoma Aqueous extract of Aqueous extract of the leaves 56
hederacea L the leaves
Lamiaceae O.c1mun Ethanol of the leaves Chikungunya, v1sal. infetion and repli- 57
americanum L cation
. Caesalpinia Aqueous-ethanolic | HINI; NA, PB2 subunit of RNA poly-
Leguminosae . . . . 58
mimasoides Lamk extract merase riral infection
Leguminosae Glycyrrhiza glabra L | Aqueous of the roots Dengue; viral adsorption 59
Bvrsonima .
Malpighiacea cocolobifolia Methalzz\l;gsof the SARS-CoV-2; viral infectior 60
Kunth
Malvaceae Tilia Ethanolic of the HINTI; HA, viral infection 61
platyphyllos Scop flower
Meliaceae A;acﬁrachta Methanolic of the SARS-CoV-2; viral infection 62
indica L. leaves
Meliaceae Melia azedarach L Metha;t;;)\l;gsofthe SARS-CoV-2; viral infection 62
Moringaceae Moringa oleifera Ethanolic of the (HCoV)-229E. viral infectior 63
Lam.LC leaves
Myrtaceae Myrtu§ Chloroform of the HINTI; HA, viral infection 64
communis L leaves
Phyllanthus
Phyllanthaceae brasiliensis Methanolic of Bark Zika; viral infection and entry 65
(Aubl.) Poir
Phyllanthus .
Phyllanthaceae brasiliensis Metha%zlrlkc of the Zika; viral infection and entry 65
(Aubl.) Poir
0
Rosaceae Spiraea salicifolia L. Ethanol. 70% of the HINI; viral infection and replication 66
aerial parts
gty
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Plant family Plant species Extract solvent/ Vlrus., potential inhibition mecha- Reference
plant part nism and molecular target
1 0,
Rosaceae Splraea ) Ethanol' 70% of the HINT; viral infection and replication 66
media Schmidt aerial parts
Siparunaceae Siparuna Butanolic of the HINI; viral infection and replication 67
glycycarpa (Ducke) leaves
Withania Hydroalcoholic of the | HIV; reverse transcriptase (RT), pro-
Solanacea . L L 6
somnifera L roots tease, p24 protein, viral replication
Theaceae Camélia sinensis Chloroform of the HIN1; HA, viral infection 64
L. Kuntze leaves
Verbenaceae Vitex negundo L Chlorof;)é;r:/:;;tract of Dengue; viral infection and replication 44
. Kaempferia Hexane extract of the | SARS-CoV.-2; protease 3CLP9, viral
Zingiberaceae . . S 68
parviflora L rhizomes replication
CONCLUSION having antiviral qualities, such as flavonoids, al-

There is a great deal of promise in using medicinal
plants to find and create novel antiviral drugs. Finding
bioactive substances from medicinal plants and com-
prehending their antiviral activity mechanisms should
be the main goals of future study. The identification
and development of plant-derived antiviral drugs may
be aided by contemporary methods like phytochemical
screening, molecular docking, bioinformatics, and
sophisticated drug delivery systems. The safety, toxic-
ity, effective dosage, and pharmacokinetic characteris-
tics of these substances should be assessed in additional
research. To guaranty constant quality and efficacy,
standardization of plant extracts and quality monitoring
are also crucial. Furthermore, to verify their safety and
therapeutic advantages in humans,carefully planned
clinical trials are necessary. Combining contemporary
pharmacological research with traditional medical
expertise may open up new avenues for the creation of
antiviral drugs. Future antiviral medications may be
developed using chemicals originating from plants as
lead molecules. However, without enough scientific
proof, medicinal herbs shouldn't be used in place of
licensed antiviral therapies. All things considered,
medicinal plants are a promising field for pharmaceu-
tical research, and further study could lead to the cre-
ation of safer, more potent, and more reasonably priced
antiviral drugs in the future.

Future Perspectives

1. Identification of Novel Antiviral Compounds: Fu-
ture studies may find novel bioactive substances
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kaloids, tannins, and terpenoids.

2. Advanced Research Methods: Molecular docking,
computational screening, and biotechnology are ex-
amples of contemporary methods that can be used to
find plant chemicals that may have antiviral properties.
3. Creation of Novel Antiviral Drugs: Lead molecules
for the creation of novel antiviral medications may be
active chemicals extracted from medicinal plants. 4.
Mechanism of Action Research: More research is re-
quired to comprehend how chemicals produced from
plants prevent viruses from entering, replicating, and
releasing themselves from host cells. 5. Clinical Trials
and Safety Evaluation: To establish the safety, dose,
and efficacy of plant-based antiviral medicines in hu-
mans, appropriate toxicity studies and clinical trials are
crucial.

6. Combination Therapy: To see if they enhance treat-
ment results, certain plant-derived substances may be
studied in conjunction with traditional antiviral medi-
cations in the future. 7. Nanotechnology-Based Drug
Delivery: Certain antiviral drugs produced from plants
may have better solubility, stability, bioavailability,
and targeted delivery thanks to nanotechnology. 8.
Standardization and Quality Control: Creating de-
pendable herbal antiviral medications will require
standardized extraction techniques, the identification
of active ingredients, and quality-control protocols. 9.
Sustainable Use of Medicinal Plants: The long-term
availability of medicinal plants for research and phar-
maceutical development can be ensured by cultivation,
conservation, and sustainable harvesting. 10.
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Preparation for Emerging Viral Infections: Subject to
laboratory and clinical validation, medicinal plants

may offer helpful starting points for the discovery of
antiviral drugs against newly emerging and reemerging
viral infections.

REFERENCES

1.

1.Vancouver Reference: Lin LT, Hsu WC, Lin
CC. Antiviral natural products and herbal
medicines. J Tradit Complement Med. 2014;4
(1):24-35. doi:10.4103/2225-4110.124335. Ref-
erence  link:  [https://doi.org/10.4103/2225-
4110.124335](https://doi.org/10.4103/2225-
4110.124335)

2.Saxena SK, et al. Antiviral Activity of Phyto-
chemicals: A Current Perspective.

3.Ponticelli M, et al. Specialized metabolites from
plants as a source of new multi-target antiviral
drugs: a systematic review.

Ribeiro GJG, de Souza EE, Palmisano G, Durigon
EL, Liebau E, Wrenger C. Plant-derived extracts
and natural products with antiviral activity.
Frontiers in Virology. 2025;5:1632734. DOI:
10.3389/fviro.2025.1632734.

Mukhtar M, et al. Medicinal plants: Treasure for
antiviral drug discovery. Journal of Clinical
Medicine 2021 PMCID:
PMC8013762.https://pmc.ncbi.nlm.nih.gov/articl
es/PMC8013762/

6.Jadaun P, Harshithkumar R, Gaikwad SY,
Seniya C, Borse S, Gawai AA, et al.Withania
somnifera extracts induced attenuation of HIV-1:
a mechanistic approach to Restrict viral infection.
Virol J. (2023) 20:173. Doi: 10.1186/s12985-023-
02130-y

7.R.H. Elkousy et al. Antiviral activity of castor oil
plant (Ricinus communis) leaf extracts).
Ethnopharmacol.(2021).

M. JiangAndrographis paniculata (Burm. f.) Nees
and its major constituent andrographolide as po-
tential antiviral agents J. Ethnopharmacol.(2021).
DuSHuXMenéndez-AriasLZhanPLiuX. Target-
based drug design strategies to overcome resis-
tance to antiviral agents: opportunities and

P b

N

=

‘\;’;ﬂ{fﬁ INTERNATIONAL JOURNAL OF PHARMACGEUTICAL SCIENCES

= 4

10.

11.

12.

13.

14.

15.

16.

challenges. In: Drug Resistance Updates, vol. 73.
Churchill  Livingstone  (2024).  doi:1016/
j-drup.2024.101053

10.Kostikova VA, ZArubaev VV, Esaulkova IL,
Sinegubova EO, Kadyrova RA, Shaldaeva TM, et
al. The antiviral, antiradical, and phytochemical
potential of dry extracts from Spiraea hypericifo-
lia, S. media and S. salicifolia (Rosaceae). South
Afr J Botany. (2022) 147:215-22. Doi: 10.1016/
1,52jb.2022.01.013

36. Mehrbod P, Safari H, Mollai Z, Fotouhi F,
Mirfakhraei Y, Entezari H, et al.Potential antiviral
effects of some native Iranian medicinal plants
extracts and fractions against influenza A virus.
BMC Complement Med Ther. (2021) 21:246.
doi:10.1186/s12906-021-03423-X

12.LiM, Wang Y, Jin J, Dou J, Guo Q, Ke X, et al.
Inhibitory activity of honeysuckle extracts against

infuenza A virus in vitro and in vivo. Virol Sin.

(2021) 36:490-500.Doi:  10.1007/s12250-020-

00302-6

"D. Webster, P. Taschereau, T.D. Lee, T. Jurgens
Immunostimulant properties of Heracleum maxi-
mum BartrJ. Ethnopharmacol., 106 (3) (2006), pp.
360-363"https://www.sciencedirect.com/science/
article/pii/S0168170207003383#:~:text=Referenc
e,D.%20Webster%2C%?20P.
%?20Taschereau%2C%20T.D.,
(2006)%2C%20pp.%20360%2D363,-
View%20PDF

Kaushik S, Kaushik S, Dar L, Yadav JP. Eugenol
isolated from supercritical fluid extract of Oci-

(3)%20

mum sanctum: a potent inhibitor of DENV-2.
AMB Express. (2023)13:105. doi: 10.1186/
s13568-023-01607-x

15.S.S. Seyedi, M. Shukri, P. Hassandarvish, A.
Oo, E.M. Shankar, S. Abubakar, et al.Computa-
tional approach towards exploring potential anti-
chikungunya activity of selected flavonoids Sci
Rep, 6 (2016), Article 24027

40. Carvalho ARV, Reis JDE, Gomes PWP, Fer-
raz AC, Mardegan HA, Menegatto MB da S, et al.
Untargeted-based metabolomics analysis and in
vitro/in silico antiviral activity of extracts from
Phyllanthus (Aubl.)

brasiliensis Poir.

3479 |Page



17.

18.

19.

20.

21.

22.

23.

Dipali Jejurkar, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 10, 3472-3483 | Review

Phytochemical Analysis.(2023) 34:869-83. doi:
10.1002/pca.3259.

Vaz LBA, Amparo TR, Reis ACC, de Mello Silva
B, de Brito Magalhdes CL,Kohlhoff M, et al.
Identification, characterization and quantification
of xanthones from Fridericia formosa leaves ex-
tract with antiviral activity. Sci Rep. (2024)
14:2258.doi: 10.1038/s41598-024-51881-3

18.Ka S, Merindol N, Sow AA, Singh A, Lande-
louci K, Plourde MB, et al. Amaryllidaceae alka-
loid cherylline inhibits the replication of dengue
and Zika viruses.Antimicrob Agents Chemother.
(2021) 65:¢0039821. Doi: 10.1128/AAC.00398-
21

Ka, S.; Merindol, N.;Sow, A.A.; Singh A; Lande-
louci, K.; Plourde, M.B.;Pepin, G.;Masi, M.;Di
Lecce R.; Evidente, A.;et al Amaryllidaceae Al-
kaloid Cherylline Inhibits the Replication of
Dengue and Zika Viruses. Antimicrob. Agents
Chemother.2021, 65 €0039821.[CrossRef]
[PubMed)

R. Shukla, R. Ahuja, H. Beesetti, A. Garg, C.
Aggarwal, S. Chaturvedi, K. Nayyar, U. Arora,
A.A. Lal, N. Khanna Sinococuline, a bioactive

compound of cocculus hirsutus has potent anti-
dengue activity Sci. Rep., 13 (2023), p. 1026

Chinese Clinical Trial Register (ChiCTR)-The
World Health organization International Clinical
Trials Registered Organization Registered Plat-
form. [Last accessed on 2020 February
24].Available
from:http://www.chictr.org.cn/abouten.aspxE.

Vishwakarma R. Redeploying plant defences.Na-
ture Plants.2020;6 (3):p.177.doi:10.1038/541477-
020-0628-0.DOIZ] [PMIC free articlel PubMed]
[Google ScholarC]

Huang Y.F., Bai C., He F., Xie Y, Zhou H.Review
on the potential action mechanisms ofChinese
medicines in treating Coronavirus Disease 2019
(COVID-19) Pharmacological Research.2020;158
doi: 10.1016/j, phrs.2020.104939.104939
DDOIW] [PMCfree artidlel PubMed] [Google
scholarC]

P b

N

=

‘\;’;ﬂ{fﬁ INTERNATIONAL JOURNAL OF PHARMACGEUTICAL SCIENCES

= 4

24.

25.

26.

27.

28.

29.

30.

31.

24 Bhuiyan F. R,, Howlader S,, Raihan T, Hasan

M.Plants metabolites: possibility of natural
therapeutics against the COVID-19
pandemic.Frontiers of Medicine

.2020;7:p.444.doi:10.3389/fmed.2020.00444.DO
IC] [PMC free articlel [PubMed]
[GooglescholarZ]

25.Dutta A, Roy A, Roy L, Chattopadhyay S
Chatterjee S. Immune response and possible ther-
apeutics in COVID-19. RSC Advances.2021;11
(2):960-977.doi:  10.1039/dora08901j [DOIC]
[PMC free article] [PubMed] CGoogle ScholarC

Dutta A, Roy A, Roy L, Chattopadhyay S Chat-
terjee S. Immune response and possible therapeu-
tics in COVID-19. RSC Advances.2021;11
(2):960-977.doi:  10.1039/dora08901j [DOIC]
[PMC free article] [PubMed] CGoogle ScholarC]

Busse L. W, Chow J. H.,, McCurdy M. T.
COVID-19 and the RAAS—A Potential Role for
Angiotensin II? Berlin, Germany: Springer;
2020.[DOIC] [PMC free articlel [PubMed]
[GooglescholarW]

Helfer M,, Koppensteiner H,, Schneider M,
Rebensburg S,, Forcisi S,, Miiller C,, Schmitt-
Kopplin P, Schindler M, Brack-Werner R. The
Root Extract of the Medicinal Plant Pelargonium
Sidoides Is a Potent HIV-1 Attachment In-
hibitor.PLOS ONE. 2014; 9:e87487.
doi:10.1371/journal.pone.0087487.[DOIC] [PMC
free articlel [PubMed] [Google scholarC]

Derksen A., Kiihn J., Hafezi w., Sendker].,
Ehrhardt C, Ludwig S., Hensel A. Antiviral Ac-
tivity of Hydroalcoholic Extract fromEupatorium
perfoliatum L. Against the Attachment of In-
fluenza A Virus.J . Ethnopharmacol.2016;188:144-
152.d0i:10.1016/.jep.2016.05.016.[DOIC]
[PubMed][Google scholar C]

Ebenezer K.S., Manivannan R, Punniyamoorthy
A, Tamilselvan C. Plant Secondary Metabolites of
Antiviral Properties a Rich Medicinal Source for
Drug Discovery: A Mini Review. J. Drug Deliv.
Ther. 2019;9:161-167. doi:10.22270/;d-
dt.v9i13.3471.DDOIC] [GoogleScholarW]

31.Mansouri S., Kutky M,, Hudak K.A. Pokeweed

Antiviral Protein Increases HIV-1 Particle

3480 | Page



32.

33.

34.

35.

36.

37.

Dipali Jejurkar, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 10, 3472-3483 | Review

Infectivity by Activating the Cellular Mitogen
Activated Protein Kinase Pathway. PLOS
ONE.2012;7:€36369. Doi:10.1371/
journal.pone.0036369.[DOIW] [PMC free articlel
[PubMed] [GoogleScholar]

Oloche JJ., Oluremi B.B., Aruwa C.E., Sabiu
S.Molecular Modeling Identification of Key Sec-
ondary Metabolites from Xylopia Aethiopica as
Promising Therapeutics Targeting Essential
Measles Viral Proteins. Evid. Based Complemen-
t.Altern.Med.2023;2023:1575358.

doi:10.1155/2023/1575358.[DOIC]
article](PubMed] [Google scholarC]

Wink M. Potential of DNA Intercalating Alka-
loids and Other Plant Secondary Metabolites
against SARS-CoV-2 Causing COVID-19. Di-
versity  2020;12:175.doi:  10.3390/d12050175.
[DOIC] [Google Scholar]

Alhazmi H.A., Najmi A, Javed S.A., Sultana S. Al
Bratty M, Makeen H.A., Meraya A.M., Ahsan W,
Mohan S., Taha M.M.E, et al. Medicinal Plants
and Isolated Molecules Demonstrating Im-
munomodulation Activity as Potential Alternative
Therapies for Viral Diseases Including
COVID-19. Front. Immunol. 2021;12:637553.
doi:10.3389/fimmu.2021.637553.[DOIW] [PMC
free articlel PubMed] [Google scholar]

35.Bhuiyan F.R., Howlader S,, Raihan T, Hasan
M. Plants Metabolites: Possibility of Natural
Therapeutics against the COVID-19 Pandem-
ic.Front. Med. 2020;7:444. Do0i:10.3389/
fmed.2020.00444.[DOIZ] [PMC free Articlel
[PubMed] [Google scholar]

36.Perez G.R.M. Antiviral Activity of Com-
pounds Isolated from Plants. Pharm. Biol.
2003:41:107-157. Doi: 10.1076/
phbi.41.2.107.14240.[DOIC] [Google Scholar W]

37..Zhu Y., Shao Y., Qu X., Guo J., Yang J., Zhou
Z., Wang S. Sodium Ferulate Protects against
Influenza Virus Infection by Activation of the
TLR7/9-MyD88-IRF7 Signaling Pathway and
Inhibition of the NF-KB Signaling Pathway.
Biochem. Biophys. Res. Commun. 2019;512:793
—798. Doi: 10.1016/j.bbrc.2019.03.113. [DOI]
[PubMed] [Google Scholar]

PMCfree

P b

N

"

¥

‘\;‘”’ﬂ{fﬁ INTERNATIONAL JOURNAL OF PHARMACGEUTICAL SCIENCES

L

38.

39.

40.

41.

42.

43.

44,

45.

Moradi M.T., Karimi A., LorigooiniZ.Alkaloids
as the Natural Anti-Influenza Virus Agents: A
Systematic Review. Toxin Rev.2018;37:11-18.
doi:10.1080/15569543.2017.1323338.[DOIZ]
[GoogleScholar ]

Giirii M,, Giirii s, Yllmaz Aydin D. Naturengs Mtu
Journal of Engineering and Natural Sciences.-
Malatya Turgut Ozal University; Malatya, Tur-
key:2020. Effect of Alkaloids on SARS-CoV-2.
[DOIZ][Google Scholar W]

Abookleesh F.L., Al-Anzi B.S,, Ullah A.Potential

Antiviral Action of Alkaloids.
Molecules.2022;27:903.doi: 10.3390/mole-
cules27030903.[DOIC] [PMC free article]

[PubMed] [GoogleScholar]

Peng J., Hu J.F, Kazi A.B,, LiZ,, Avery M, Peraud
0, Hill R.T., Franzblau S.G., Zhang F Schinazi

R.F, et al. Manadomanzamines A and B:A Novel

Alkaloid Ring System with Potent Activity against

Mycobacteria and HIV-1.J.Am Chom Soc.

2003;125:13382-13386. doi:

Amasheh M., Fromm A., Krug S.M., Amasheh s,,
Andres S., Zeitz M, Fromm M. Schulzke J.D.T-
NFa-Induced and Berberine-Antagonized Tight
Junction Barrier Impairment via Tyrosine Kinase,
Akt and NEKB Signaling.J. Cell Sci.
2010;123:4145-4155. doi: 10.1242/
j¢s.070896.DOIZ] PubMed][Googlescholar

Melk MM, ElI-Sayed AF. Phytochemical profil-
ing, antiviral activities, molecular docking, and
dynamic simulations of selected Ruellia species
extracts. Sci Rep.(2024) 14:15381. doi: 10.1038/
$41598-024-65387-5

Alagarasu K, Patil P, Kaushik M, Chowdhury D,
Joshi RK, Hegde HV, et al. In vitro antiviral ac-
tivity of potential medicinal plant extracts against
dengue and Chikungunya viruses. Front Cell In-
fect Microbiol. (2022) 12. doi: 10.3389/
fcimb.2022.866452

BorgoJ, Wagner MS, Laurella LC, Elso OG, Se-
lener MG, Clavin M, et al. Plant extracts and
phytochemicals from the asteraceae family with
antiviral properties.Molecules. (2024) 29:814,
doi:10.3390/molecules29040814

3481 | Page



46.

47.

48.

49.

50.

51.

52.

53.

Dipali Jejurkar, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 10, 3472-3483 | Review

Vaz LBA, Amparo TR, Reis ACC, de Mello Silva
B, de Brito Magalhdes CL Kohlhof M, et al.
Identification, characterization and quantification
of xanthones from Fridericia formosa leaves ex-
tract with antiviral activity. Sci Rep.(2024)
14:2258.doi: 10.1038/s41598-024 51881-3

da Cruz AFG, Reis ACC, Sousa JAC, Vaz LBA,
de Mello Silva B, de Brito Magalhdes CL, et al.
High-resolution mass spectrometry identification
and characterization of flavonoids from Fridericia
chica leaves extract with anti-arbovirus activity,
Molecules.(2022) 27:6043. doi:10.3390/mole-
cules27186043

LiM, Wang Y, Jin J, Dou J, Guo Q, Ke X, et al.
Inhibitory activity of honeysuckle extracts against
influenza A virus in vitro and in vivo. Virol Sin.
(2021)  36:490-500.doi:  10.1007/s12250-020-
00302-6

Nunes DA de F, Lopes GFM, Nizer WS da C, de
Aguilar MG, Santos FR da S, de Sousa GF, et al.
Virucidal antiviral activity of Maytenus quadran-
gulata extract against Mayaro virus: Evidence for
the presence of catechins. J Ethnopharmacol.
(2023)311:116436.doi: 10.1016/
jjep-2023.116436

Bouothmany K, Bourhia M, Chebaibi M, Rhazzar
Z, Addoum B, Khallouki F, et al. Uncovering
antiviral potential of cistus ladanifer extracts
against herpes simplex virus 1 and severe acute
respiratory syndrome coronavirus 2 by in vitro and
in silico analysis. Chem Biodivers. (2025) 5.
doi:10.1002/cbdv.202402661

Chan SM, Khoo KS, Sekaran SD, Sit NW. Mode-
dependent antiviral activity of medicinal plant
extracts against the mosquito-borne chikungunya
virus. Plants. (2021)10:1658.  doi:10.3390/
plants10081658

Chen YL, Chao PY, Hsieh CE, Hsiech PW, Horng
JT. Novel Anti-Viral Properties of the Herbal
Extract of Davallia mariesii against Infuenza A
Virus. Viruses. (2024)16:523. doi:10.3390/
v16040523

Terefe EM, Okalebo FA, Derese S, Batiha GES,
Youssef A, Alorabi M, et al.Cytotoxicity and anti-
HIV activities of extracts of the twigs of Croton

P b

N

=

‘\;’;ﬂ{fﬁ INTERNATIONAL JOURNAL OF PHARMACGEUTICAL SCIENCES

= 4

54.

55.

56.

57.

58.

59.

60.

dichogamus Pax.BMC Complement Med Ther.
(2022) 22:49. doi:10.1186/s12906-022-03532-1

Simo Nemg FB, De S, Keshry SS, Mamidi P,
Njayou FN, Demanou M, et al.Plants extracts
from Cameroon pharmacopeia strongly inhibit the
Chikungunya virus infection by targeting entry
and replication steps. J
(2022)296:115458. doi:
jjep-2022.115458

29. Alsahaf T, Bouback T, Albeshri A, Alnhhas S,
Ali M, Moatasim Y, et al. Antiviral potential of
Melissa oficinalis extracts against influenza and
emerging  coronaviruses.Sci  Rep.  (2025)
15:12118. doi: 10.1038/s41598-025-96417-5

Protsenko MA, Mazurkova NA, Filippova EI,
Kukushkina TA, Lobanova IE, Pshenichkina YA,
et al. Anti-infuenza activity of extracts from plants
of the lamiaceae family. Russ J Bioorg Chem.
(2022) 48:1534-41.doi: 10.1134/
S1068162022070238

Kaushik S, Kaushik S, Dar L, Yadav JP. Eugenol
isolated from supercritical fluid extract of Oci-
mum sanctum: a potent inhibitor of DENV-2.
AMB Express. (2023) 13:105. doi:10.1186/
s13568-023-01607-x

Klamrak A, Rahman SS, Nopkuesuk N, Nab-
nueangsap I, Narkpuk J, Janpan P, et al. Integra-
tive computational analysis of anti-influenza
potential in Caesalpinia mimosoides Lamk hy-
droethanolic  extract. Sci  Rep. (2025)
15:3988.d0i:10.1038/s41598-025-87585-5

Jayasekara KG, Suresh S, Goonasekara C, Soyza
P, Perera N, Gunasekera K.Anti-dengue viral

Ethnopharmacol.
10.1016/

activity of Glycyrrhiza glabra roots in Vero cells.
Sci Rep. (2024)14:25922. Available online at:
https://www.nature.com/articles/541598-024-
76184-5 (Accessed June 16, 2025

Rodrigues CM, Bento CC, Moraes CB, Gomes
C, loshino RS, Freitas-Junior LH, et al. A poten-
tial antiviral against COVID-19 obtained from
Byrsonima coccolobifolia leaves extract. Fitoter-
apia.(2024) 173:105820.doi: 10.1016/
j-ftote.2024.105820

3482 | Page



61.

62.

63.

64.

65.

66.

67.

68.

Dipali Jejurkar, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 10, 3472-3483 | Review

Mehrbod P, Safari H, Mollai Z, Fotouhi E, Mir-
fakhraei Y, Entezari H, et al.Potential antiviral
effects of some native Iranian medicinal plants
extracts and fractions against influenza A virus.
BMC Complement Med Ther. (2021) 21:246. doi:
10.1186/512906-021-03423-x

Hemdan BA, Mostafa A, Elbatanony MM, El-
Feky AM, Paunova-Krasteva T, Stoitsova S, et al.
Bioactive Azadirachta indica and Melia azedarach
leaves extracts with anti-SARS-CoV-2 and an-
tibacterial  activities. PloS  One. (2023)
18:¢0282729.doi: 10.1371/journal.pone.0282729

Giugliano R, Ferraro V, Chianese A, Della Marca
R, Zannella C, Galdiero F, et al. Antiviral Proper-
ties of Moringa oleifera Leaf Extracts against
Respiratory Viruses.Viruses. (2024) 16:1199. doi:
10.3390/v16081199

Mehrbod P, Safari H, Mollai Z, Fotouhi E, Mir-
fakhraei Y, Entezari H, et al.Potential antiviral
effects of some native Iranian medicinal plants
extracts and fractions against influenza A virus.
BMC Complement Med Ther. (2021) 21:246. doi:
10.1186/512906-021-03423-x

Carvaho ARV, Reis JDE, Gomes PWP, Ferraz
AC, Mardegan HA, Menegatto MB da S, et al.
Untargeted-based metabolomics analysis and in
vitro/in silico antiviral activity of extracts from
Phyllanthus brasiliensis (Aubl.) Poir. Phytochem-
ical Analysis.(2023) 34:869-83.doi: 10.1002/
pca.3259

Kostikova VA, ZArubaev VV, Esaulkova IL,
Sinegubova EO, Kadyrova RA, Shaldaeva TM, et
al. The antiviral, antiradical, and phytochemical
potential of dry extracts from Spiraea hypericifo-
lia, S. media and S. salicifolia (Rosaceae). South
Afr J Botany. (2022) 147:215-22. doi: 10.1016/
j-s2jb.2022.01.013

Leal CM, Simas RC, Miranda M, Campos MF,
Gomes BA, Siqueira MM, et al.Amazonian
Siparuna extracts as potential anti-influenza
agents: Metabolic fingerprinting.J Ethnopharma-
col. (2021) 270:113788. doi: 10.1016/
jJjep-2021.113788

Yang DD, Chutiwitoonchai N, Wang E, Tian P,
Sureram S, Lei X, et al. Effects of organic salts of

P b

N

=

‘\;’;ﬂ{fﬁ INTERNATIONAL JOURNAL OF PHARMACGEUTICAL SCIENCES

= 4

virucidal and antiviral compounds from Nelumbo
nucifera and Kaempferia parviflora against

SARS-CoV-2.Sci Rep.(2025)
15:6380.d0i:10.1038/s41598-025-89736-0

HOW TO CITE: Dipali Jejurkar, Snehal Jadhav, Samik-
sha Pansare, Samruddhi Korde, Antiviral Potential of
Medicinal Plants: A Comprehensive Review, Int. J. of
Pharm. Sci., 2026, Vol 4, Issue 10, 3472-3483.
https://doi.org/10.5281/zenodo.23633139

3483 | Page



