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Abstract
Medicinal plants and natural compounds were used to treat a variety of infectious diseases. Many of the plants and 
natural compounds is a good source for drug discovery of infectious diseases. Among several other diseases are viral 
infections, as Human immunodeficiency virus type 1 (HIV-1) and (HIV-2), herpes simplex virus type 1 (HSV-1) and 
type 2 (HSV-2), hepatitis and newly emerging infectious viruses as COVID-19. A great number of medicinal plants 
and natural compounds have a significant effect for viral infections, and some compounds showed broad-spectrum 
antiviral effect. This review article showed potential antiviral effects of medicinal plants and natural compounds 
against several groups of viruses.
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1. Introduction
Viruses are intracellular parasites consisted of strands of genetic 
information either in the form of DNA or RNA and are enclosed 
via lipid core or envelope [1]. The main feature is the use of the 
host cell to replicate new viruses through the process of acquiring 
the reproductive tools of the host cell. Hence, this leds to cell 
invasion which causes diseases as bloody African fever [2]. Each 
virus strain is confined to a unique shape in respect to molecules 
of the surface that work through the same way, i.e., “key-in-a-
lock”, which causes entrance of viruses inside host cells [1]. The 
main characteristics of viruses are their genetic variation, mode of 
transmission, replication into host cells and their ability to persist 
into the host body. The therapeutic indices can be used in order 
to regulate the level of infections caused by viruses. Viruses are 
not autonomous in the nature, and so they necessitate a host body 
or living cell for the replication process [1,3]. Many studies have 
reported the inhibitory effects of medicinal plants extracts on the 
replication of several viruses [4]. Identification of the antiviral 
mechanisms from these natural agents leds to the detection of 
the viral life cycle, such as viral entry, replication, assembly, and 
release. Hence, there is too urgent need to discover new antiviral 
agents that are very effective for the management and control of 
viral infections when vaccines and standard therapies are lacking.

1.1 Medicinal plants with Antiviral Potential
Carica papaya leaf extract showed a potent SARS‐Coronavirus‐2. 
This observed effect was due to the presence of 40 compounds 
as (isorhamnetin, kaempferol, myricetin, naringenin) as in the 
leaves, where the flavonoids and its analogs represent (27%) of the 
total content and these compound were very active against SARS‐
Coronavirus‐2 [ 5].

Terminalia arjuna Wight & Arn Bark was tested for antiviral 
effect. The ethanolic bark extract proved antiviral effect and this 
observed effect is due to the presence of a bioactive compound 
Arjunetin which showed a promising effect against SARS-CoV-2 
(Gandarvakottai et al., 2021).

Bauhinia variegate leaves were tested for antiviral effect. Different 
extracts of the plant leaf were tested for its effect for against 
rotavirus in vitro. The all extracts proved antiviral effect against 
rotavirus at the different doses 7.8, 15.6, 31.25, 62.5, 125, 250, 
500, and 1000 μg/mL), and the most effective was methanol extract 
and this is due to the presence of high content of polyphenol in the 
extract [6].

Justicia adhatoda L. is from Acanthaceae family. Methanolic 
extract of leaves has antiviral effect for influenza and herpes 
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simplex virus. The alkaloidal compound anisotine was identified 
of the plant leaves. Anisotine proved a good inhibition of the main 
protease (Mpro) of SARS-CoV-2. The assay proved that inhibitory 
potential of this alkaloid is higher compared that of lopinavir [7].

Achyranthes aspera L. is from Amaranthaceae family. It has a 
potent antiviral agent named oleanolic acid which proved antiviral 
effect against (herpes simplex virus type-I, and type II [8]. Allium 
sativum L. is from Amaryllidaceae family. The different extracts 
of A. sativum proved effect against SARS-CoV-2 [9]. Mangifera 
indica L. is from Anacardiaceae family. It proved antiviral 
effect against influenza virus. It has bioactive compound named, 
mangiferin. This compound has a good antiviral effect against 
HSV-I and HIV [10]. Alstonia scholaris (L.) is from Apocynaceae 
family. The plant has high content of total alkaloids that proved 
anti-inflammatory and antiviral effects.  The total alkaloids showed 
antiviral effect against IAV [11].

Aloe vera (L.)  is a plant from Asphodelaceae family? A. vera gel 
has antiviral effect for HSV-I. This research work proved that the 
gel is very good for oral HSV-I infection [12]. Eclipta prostrata L. is 
from Asteraceae family which proved strong antiviral effect. This 
plant was used in folklore medicine to treat blood borne hepatitis 
and snake bite The active compound of this plant is phytosterol, 
Coumestan which has a good antiviral effect against HCV [13].

Diospyros lotus fruits methanol (70%) extract showed a potent 
anti-HIV. Several compounds were isolated and identified of the 
extract and the most bioactive compound as anti-HIV agent was 
gallic aicd [14]. Ailanthus excelsa bark chloroform extract was 
tested for antiviral effect. The extract showed a potent anti-viral 
effect against herpes Simplex virus type 1 in-vitro by 82.6% at 
dose of 50 μg. The bioactive major component that chloroform 
extract has is the alkaloidal compound, canthin-6-one [15].

Citrus sinensis peel methanol extract was tested for antiviral effect. 
The extract was very effective as antiviral agent against HSV-1. 
Some Polyphenols isolated and identified of the plant proved 
antiviral effect among these, galangin and pelargonidin (Hamed 
et al., 2014). Bombax ceiba L., is from Bombacaceae family. 
The Flowers have kaempferol-3-O-6″--O-E-p-coumaroyl)-β-D-
glucopyranoside. This compound has a good antiviral effect on 
respiratory syncytial virus (RSV) (Zhang et al., 2015), and also it 
proved anti- SARS-CoV-2 effect [16].

Anogeissus acuminata (Roxb.) is from Combretaceae family. The 
plant has bioactive compounds as anolignan A and anolignan B 
which proved antiviral effect against HIV-I [17]. Cyperus rotundus 
L. is from Cyperaceae family. The essential oil of the rhizomes 
proved inhibitory effect against HAV, HSV-I, and CVB. The 
major constituent was, Caryophyllene oxide showed a significant 
inhibitory effect against HSV-I [18].

Albizia procera (Roxb.) is from Fabaceae family. The plant 

showed a significant antiviral effect against IAV. Different 
extracts of the bark extracts proved antiviral for IVA. The major 
constituents were (+)-catechin and protocatechuic acid. Catechin 
proved antiviral effect against IAV intergase, but protocatechuic 
acid effect was moderate [19]. Swertia angustifolia var. pulchella 
(D. Don) Burkill is from Gentianaceae family. The herb extract 
showed a good effect against HSV-I [20].

Ocimum tenuiflorum L.  is from Lamiaceae family. It has 
bioactive compounds as antiviral agents, as ursolic acid, eugenol, 
1,8-cineole, and rosmarinic acid which showed the inhibition of 
HSV-I and II [21]. Ocimum americanum is from Lamiaceae family 
which is named American basil.  Rosmarinic and oleanolic acids 
are the major essential oils identifed from the herb. Oleanolic acid 
proved the inhibition of HIV-I protease whereas rosmarinic acid 
showed the inhibition of internal ribosome entry site of EV-71 
(Chung et al., 2017).

Azadirachta indica A. Juss., is from Meliaceae family. The plant 
has several medicinal effects. At the concentration of 50–100 μg/
ml, the bark aqueous extract showed antiviral effect for HSV-I. 
Gedunin and pongamol are the antiviral bioconstituents identified 
from A. Indica [22-24].

Phyllanthus niruri L. is from Phyllanthaceae family. The plant 
showed antiviral effect. Aqueous extract of total plant proved 
antiviral against hepatitis virus [25]. Piper longum L. and Piper 
nigrum L. are from Piperaceae family. P. longum has piperine 
is a significant anti-HBV compound [26]. P. nigrum has guaiol 
which proved antiviral effect of 6LU7 and 7JTL (crucial targets of 
coronavirus (Pandey et al., 2021).

Rosa centifolia L., is a flowering plant from Rosaceae family. The 
plant leaves proved antiviral effect. Methanolic extract from the 
leaves has anti-HIV activity [27]. Aegle marmelos (L.) is from 
Rutaceae family. The plant has a bioactive compound seselin that 
has effect against multiple targets of SARS-CoV-2. The study of 
in silico molecular docking proved that compound has a good 
inhibition to the receptors SARS-CoV-2S, and free enzyme of the 
SARS-CoV-2 [28].

A number of some citrus fruits as Citrus limon (L.) Osbeck, and 
Citrus sinensis (L.) Osbeck, are from Rutaceae family. All of the 
plants have vitamin C in high content and this vitamin fastens 
healing from COVID-19 [29]. Essential oils extracted from the 
fruits proved anti- HAV [30]. Camellia sinensis (L.) (green tea) 
is from Theaceae family.  Some bioactive constituents as antiviral 
agents as epigallocatechin-3-gallate (EGCG), epicatechin gallate 
and epicatechin (EC) were identified. EGCG proved a significant 
antiviral effect. It causes the inhibition of RNA and DNA synthesis 
and antigen expression in HBV. It has a potent antiviral effect on 
HCV, and IAV [31].

Boehmeria nivea L. is plant from Urticaceae family. A study 
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proved that root ethanolic extract showed anti-HBV effect. The 
possible mechanism involved potential inhibition of DNA of HBV 
[32]. Zingiber officinale is a plant from Zingiberaceae family. 
Aqueous extract from the rhizome proved anti- HCV and anti-
CHIKV effects. The bioactive compounds were gingeronone A 
and 6-gingerol, and these compounds have potent anti-SARS-
CoV-2 effect in molecular docking studies. 6-gingerol compound 
has the ability to inhibit SARS CoV-2  [33].

Curcuma longa L. is a plant from Zingiberaceae family. This 
plant rhizome showed anti-HBV activity, and also a randomized 

controlled trial showed the potent effect of curcumin for pre-
exposure prophylaxis of COVID-19 [34,35].

2. Natural Compounds as Antiviral Agents
Phytochemicals, as alkaloids, coumarins, flavonoids, terpenoids, 
saponins, and peptides have antiviral efficacy.

2.1. Alkaloids
Many of the alkaloids present in the plants proved antiviral effect 
and these compounds from different plants from various plant 
families.
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for the development of future research and the development of novel therapeutic 

aids. Natural compounds are used as novel sources for pharmaceuticals by 

combining newer methods/aspects of drug discovery. In view of the 
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3. Conclusion
Viral infections are considered the most fatal forms of diseases 
(e.g., hepatitis, HIV, Corona virus). Vaccination policies are the 
most important weapons for the management of viral attacks, but 
some specific vaccines are not available and these days, many viral 
infections are an endemic nature that are existing in the world. In 
the light of this, it is of great importance to open the horizons of 
new medicine to novel therapeutic potentials as the use of plant 
principles. The viral infections can be treated by many of antiviral 
agents from traditional sources of medicinal plants. Herbal extracts 
that have bioactive constituents can inhibit the replication process 
of at any stage in the viral replication cycle.  By reviewing the 
most sources of phytochemicals, the different compounds with 
antiviral potential, their mechanisms of action did a fundamental 
starting point for the development of future research and the 

development of novel therapeutic aids. Natural compounds are 
used as novel sources for pharmaceuticals by combining newer 
methods/aspects of drug discovery. In view of the signification 
number of plant extracts that have yielded positive results it seems 
reasonable to conclude that there are probably numerous kinds of 
antiviral agents in these materials. Further characterization of the 
active ingredients will reveal useful compounds. Some of these 
compounds belong to a wide range of different structural classes, 
e.g. coumarins, flavonoids, tannins, alkaloids, lignans, terpenes, 
and anthraquinones, polysaccharides, proteins and peptides. There 
may also be novel phytochemicals. Although large numbers of 
new compounds have been isolated from medicinal plants only 
some have been marketed as pharmaceutical products. Some 
compounds have been or are undergoing various phases of clinical 
trials.
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