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ABSTRACT

The treatment of microbial infections has proven challenging for humans in recent years. Synthetic
medications, such as antimicrobial agents, are used for treating these infections. Antimicrobials derived from
natural sources have gained popularity as an alternative to manufactured medications due to their lack of
adverse effects. Plants, which play a significant role in this setting, have historically served as a reliable
natural defence against several pathogens. In this study, studies on plants used against viral diseases are
mentioned. Studies on viruses that cause disease have been compiled in the literature. According to the
findings, it has been reported in the literature that many different plant species are effective against herpes
simplex virus (HSV-1, HSV-2), human immunodeficiency virus (HIV), influenza virus (A, B) and parainfluenza,
Poliovirus, Astrovirus, Parvovirus, Sindbis virus (SINV), Feline calicivirus (FCV), Rhinovirus, Echovirus,
Rotavirus, Bovine alphaherpesvirus 1 (BoHV-1), Reovirus, Vaccinia virus (VACV), Cardiovirus A
(Encephalomyocarditis virus; EMCV), Coxsackie virus, Semliki forest, Measles virus, Newcastle disease virus
(NDV), Coronavirus, Adenovirus (ADV-3, ADV-5, ADV-8, ADV -11), Canine distemper virus (CDV), Lumpy skin
disease virus (LSDV), Hepatitis A, B, C virus and Enterovirus. To combat viruses, plants can be considered

a potentially invaluable natural resource.
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1. Introduction

The use of medicinal plants by many people around the
world is increasing [1,2]. Natural remedies, having healing
abilities have been used by humans for millennia. The rise
of organic chemistry and the Industrial Revolution led to
the gradual replacement of natural substances with
synthetic ones in the pharmaceutical industry [3]. This is
because pharmaceutical corporations now have more
economic clout than ever before, since pure chemicals can
be obtained with relative ease and structural alterations
can be made to create potentially more active and safer
treatments. Furthermore, the use of natural items has had
a magical-religious significance throughout the evolution
of human society, and there have been varying viewpoints
on the ideas of health and sickness in every culture [4,5].
Since prehistoric times, several societies have relied on
plants for a wide variety of needs, including sustenance,
shelter, clothing, flavouring, heating, and medical
treatment. Dietary benefits may be found in abundance
in plant-based foods. They also stand out due to the fact
that of their therapeutic value [6]. Within their bodies,
they generate a wide variety of bioactive chemicals.

Because of these traits, plants may engage in a wide
range of biological processes. Plants have been found to
have several useful qualities, including antioxidant,
anticancer, antiviral, antibacterial, antiproliferative,
anti-aging, anti-inflammatory, hepatoprotective, DNA-
protective, and many more [7-13]. The possible side
effects of synthetic drugs have led people to treat
themselves with natural products. In this context, drugs,
which are difficult and costly to synthesize, are extracted
from many natural products and their use has become
widespread [14-17]. Interest  in herbal-based
pharmaceuticals is rising for several reasons, not the least
of which is the fact that natural drugs made from
botanical extracts often do not have adverse effects.
Because of this, research into the therapeutic effects of
herbs has been a fascinating area of study for quite some
time [18]. In this study, viral infections reported in the
literature and plants tested against them were compiled.

2. Antiviral Activity

The consequences of illnesses caused by
microorganisms are now significant [19]. Scientists have
been looking into new antimicrobial solutions in light of
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the potential negative effects of antimicrobial medications
and the rise of resistant microbes [20,21]. In this context,
plants, which have a very important place among natural
products, are the subject of this study. Our research
collated cases of viral illnesses found in the literature and
the plants utilized to treat them.

2.1. Herpes simplex virus (HSV-1, HSV-2) (Genus:

Simplexvirus)

Humans are often infected with HSV-1 and HSV-2, two
forms of the herpes simplex virus. Lip and nose infections

When they infect anything, it usually manifests as a rash
on the skin, which is then transferred to other organisms.
Transmission through salivary fluids and other non-droplet
routes has also been documented [23]. The sexual act
itself is a means of transmission. They may infect the
mucous membranes of the mouth, nose, and genital area.
Its defining feature is a scab-like healing process. These
viruses are particularly dangerous because they may
evade the immune system by entering a dormant state
called the latent phase [24]. Plants effective against
Herpes simplex viruses in the study are shown in Table 1.

are caused by HSV-1, whereas genital infections are caused
by HSV-2 [22]. The viruses of this class are very contagious.

Table 1. Plants effective against herpes simplex viruses [25-61].

Virus Extract type Plant species Geographic
name regions
Herpes Aqueous, Abutilon indicum, Achillea fragrantissima, Achyranthes aspera, Adansonia digitata, Chile, Rwanda,
simplex ethanolic- Ajuga chamaepitys ssp. chia var. ciliata, Allium sativum, Aloe vera, Aloysia Malaysia, Nepal,
virus aqueous, gratissima, Anacardium occidentale, Anemopaegma setilobum, Annona sp., Bolivia, Colombia,
(HSV-1, methanol, Anogeissus schimperi, Anthemis austriaca, Anthemis tinctoria subsp. tinctoria, Nigeria, Togo,
HSV-2) methanolic- Araucaria angustifolia, Aristotelia chilensis, Arrabidaea craterophora, Arrabidaea Turkey, Morocco,
aqueous, formosa, Arrabidaea pulchra, Arrabidaea sceptrum, Baccharis erioclada, Baccharis Brazil, India,
ethanol, erioclada, Baccharis gaudichaudiana, Baccharis  gaudichaudiana, Baccharis Yemen, Iran,
aqueous, hexane, genistelloides, Baccharis genistelloides, Baccharis megapotamica, Baccharis spicata, Lebanon, Egypt,
essential oil, Baccharis spicata, Baccharis uncinella, Banisteriopsis variabilis, Bauhinia blakeana, South Africa,
acetone, Bauhinia thonningii, Bergenia ligulata, Beta vulgaris, Bidens subalternans, Boswellia South  America,
dichloromethane, ameero, Boswellia dalzielii, Boswellia elongata, Bumelia sertorum, Buxus Malaysia,
lipophilic, ethyl hildebrandtii, Buxus sempervirens, Byrsonima intermedia, Callisia grasilis, Calotropis  Argentina,
acetate gigantea, Calotropis gigantea, Campomanesia xanthocarpa, Cannabis sativa, Capparis America, China,

sinaica, Carduus acanthoides, Carduus nutans, Carissa edulis, Cassia alata, Cassia
stipulacea, Chelidonium majus, Cirsium hypoleucum, Cissus hamaderohensis, Cistus
laurifolius, Cleome socotrana, Clerodendron myricoides, Clerodendrum inerme,
Clitoria ternatea, Coffea arabica, Conyza aegyptiaca, Costus speciosus, Costus
speciosus, Crassocephalum multicorymbosum, Cupressus sempervirens, Curcuma
longa, Cymbopogon citratus, Cynara scolymus, Cyperus rotundus, Detarium
senegalense, Dianthus caryophyllus, Dichrostachys glomerata, Digitalis lamarckii,
Dracaena cinnabari, Drymis winteri, Dryopteris inaequalis, Endopleura uchi, Ephedra
alata, Erythrina abyssinica, Erythroxilum deciduum, Escallonia illintia, Eucalyptus
caesia, Eugenia michelii, Eugenia michelii, Euphorbia cestrifolia, Euphorbia
cotinifolia, Euphorbia hirta, Euphorbia tirucalli, Evolvulus alsinoides, Exacum affine,
Fumaria vaillantii, Galanthus elwesii, Glechon marifolia, Glechon spathulata,
Globularia arabica, Glycine javanica, Guaiacum officinale, Guiera senegalensis,
Gymnema sylvestre, Hedyotis auricularia, Hedyotis auricularia, Hibiscus sabdariffa,
Holoptelia integrifolia, Hypericum cordifolium, Hypericum elodeoides, Hypericum
hookerianum, Hypericum mysorense, Hypericum perforatum, Hypericum uralum, Ilex
brevicuspis, Ilex theezans, Illicium verum, Indigofera tinctoria, Jasonia montana,
Jatropha unicostata, Juniperus oxycedrus, Kalanchoe farinacea, Khaya
senegalensis,Lacistema hasslerianum, Lannea humilis, Lappula barbata, Laurus
nobilis, Leandra purpurensis, Leptospermum laevigatum, Leucas aspera, Leucojum
aestivum, Limonium brasiliense, Luma apiculata, Lygodium japonicum, Lytropus
chilensis, Maesa macrophylla, Markhamia lutea, Maytenus ilicifolia, Mentha arvensis,
Mentha suaveolens, Moringa oleifera, Moringa peregrina, Nerium indicum, Nymphea
alba, Ocimum basilicum, Ocimum sanctum, Ocotea pulchella, Origanum vulgare,
Orthosiphon aristatus, Orthosiphon aristatus, Palisota hirsuta, Penstemon urinaria,
Penstemon watsonii, Pergularia daemia, Petiveria alliacea, Phyllanthus niruri,
Pistacia lentiscus, Pistacia palaestina, Pluchea sagittalis, Pluchea sagittalis, Plumbago
zeylanica, Podocarpus henkelii, Polygonum minus, Polygonum minus, Psidium
cattleyanum, Psidium guajava, Rheum ribes, Rhus coriaria, Rhus vulgaris, Ribes
multiflorum, Ricinus communis, Ricinus communis, Rosmarinus officinalis, Rumex
obtusifolius ssp. subalpinus, Salvia cedronella, Salvia officinalis, Sambucus nigra,
Saponaria officinalis, Satureja boliviana, Satureja thymbra, Sedum hispanicum, Silene
vulgaris, Sphaeranthus indicus, Sterculia setigera, Stizophyllum perforatum,
Stryphodendron adstringens, Tabernaemontana catharinensis, Tagetes minuta,
Tamarix nilotica, Terminalia chebula, Tessaria absinthioides, Thuja orientalis,
Thymus maroccanus, Thymus vulgaris, Tibouchina mutabilis, Tillandsia recurvata,
Uncaria tomentosa, Usnea complanta, Veratrum album, Veronica persica, Vitex
trifolia, Xylopia aromatica, Zeyheria tuberculosa, Zingiber officinale

Jamaica, Mexico,
Bulgaria, Bolivia,




In this regard, a prior research conducted in Bulgaria
looked at the impact of components taken from the roots
and aerial portions of plant species belonging to various
genera on HSV-1. It has been reported that flavonoids,
triterpene saponins, phenolic acids, tannins and
polysaccharides obtained from the species Sambucus nigra,
Hypericum perforatum and Saponaria officinalis have
antiviral activity [25]. In a study conducted in Chile, the
effect of ethanolic-aqueous extracts of the plant species
Cassia stipulaceua, Escaffonia illintia, Aristotefia
chilensis, Drymis winteri, Elytropus chilensis and Lumu
apiculata against HSV-1 and HSV-2 was investigated.
Results showed that C. stipulacea and E. illintia had
respective 1C50 values of 80 and 40 pg/mL against HSV-1. It
has also been reported that A. chilensis is effective against
HSV-2 at an extract concentration of 40 yg/mL, D. winteri
at 35 and 80 pg/mL, and E. chilensis and L. apiculata at an
extract concentration of 100 pg/mL [26]. The anti-HSV-1
activity of ethanol extracts from one hundred distinct
Rwandan plant species was investigated in a separate
investigation. Among these plants, it has been reported
that Clerodendron myricoides, Crassocephalum
multicorymbosum, Dryopteris inaequalis, Euphorbia hirta,
Erythrina abyssinica, Glycine javanica, Markhamia lutea
have 10° and Rhus wvulgaris 10* viral titration reduction
ratios [27]. In another research, the effectiveness of
ethanol extracts from 61 Malaysian plant species against
HSV-1 was investigated. Results have shown that Calotropis
gigantea, Costus speciosus, Eugenia michelii, Mentha
aruensis, Hedyotis auricularia, Polygonum  minus,
Orthosiphon aristatus, and Ricinus communis are effective,
with an effect range of 0.002-0.1 mg/mL [28]. Twenty-one
plant species were investigated in Nepal for their potential
to inhibit the spread of HSV-1 using methanol extracts.
According to the results obtained, it was reported that
Macaranga pustulata, Hypericum wuralum, Sibbaldia
micropetala and Princepia utilis were effective at 200
pg/mL  extract concentration, Maesa macrophylla,
Corallodiscus lanaginosus and Anemone obtusiloba at 100
pg/mL concentration and Hypericum cordifolium 50 pg/mL
with the highest effect [29]. In a study conducted in
Bolivia, the effects of ethanol and aqueous extracts of
seven plant species against HSV-1 were investigated. As a
result of the study, it was reported that Phoradendron
crassifolium, Satureja  boliviana  and  Baccharis
genistelloides were effective at 25-75 pg/mL extract
concentration [30]. The effects of methanol and ethanol
extracts of nine plant species collected from Colombia
against HSV-2 were investigated. According to the results
obtained, Callisia gracilis, Annona sp. and Beta vulgaris
have been reported to have antiviral effects [31].
In a different study, the effects of ethanol extracts of
17 plant species collected from Nigeria against HSV-1 were
investigated. According to the reported results, Anogeissus
schimperi, Guiera senegalensis, Bauhinia thonningii,
Anacardium  occidentale, Boswelia dalzielii, Khaya
senegalensis, Detarium  senegalensis, Dichrostachys
glomerata, Lannea humilis, Sterculia setegera were
reported to be effective at 100-400 pL extract
concentrations [32]. The effects of 19 medicinal plants
collected from Togo against HSV-1 were investigated.
According to the results obtained, it has been reported
that Conyza aegyptiaca, Adansonta digitata, Palisota
hirsuta, Davallia chaerophylloides, Sida acuta, Ficus ovata,
Mitracarpus  villosus,  Zanthoxylum  zanthoxyloides,
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Harrisonia abyssinica and Paullinia pinnata have anti-
inflammatory effects at different extract concentrations
(62.5-500 pg/pL) [33]. The effects of ethanol extract
obtained from 16 different plant species in Turkey against
HSV-1 were investigated. Among the used Galanthus
elwesii, Rheum ribes, Leucojum aestivum, Buxus
sempervirens, Fumaria vaillantii, Veratrum album, Cistus
laurifolius species, it has been reported that G. elwesii
and R. ribes species have a strong antiviral effect
compared to other species [34]. In a study conducted
with methanol extracts of 75 plants in Morocco, the
effect on HSV-1 was investigated. As a result of the study,
it was reported that Pistacia lentiscus and Thymus
maroccanus showed a strong antiviral effect [35]. In
another study conducted in Nepal, the effect of
methanolic and methanolic-aqueous extracts of 23 plant
species on HSV-1 was investigated. Among the plant
species used, Bergenia ligulata, Nerium indicum,
Holoptelia integrifolia, H. integrifolia and N. indicum
were reported to exhibit significant antiviral activity
against HSV-1 [36]. The effect of Euphorbia cotinifolia,
E. tirucalli and E. cestrifolia species of Euphorbia genus
grown in Colombia on HSV-1 was investigated. As a result
of the study, the viral titer reduction factors of the
species used were respectively; 104, 10° and 10* have
been reported [37]. In Brazil, ethanolic and aqueous
extracts of 50 plant species were investigated for their
effects against HSV-1 using the vero cell line. It has been
reported that ethanolic-aqueous extracts of the species
used, Maytenus ilicifolia, Ilex theezans, I. brevicuspis,
Baccharis erioclada and Aloysia gratissima, have antiviral
effects [38]. The effect of 18 plant species on HSV-1 was
investigated in India. It has been reported that the LC50
effect of the species used, Hypericum mysorense,
H. hookerianum and Usnea complanta, was 100 pg/mL
and these results showed an antiviral effect [39]. The
effect of methanol extract of 17 plant species on HSV-1 in
Yemen was investigated. Among the species used,
Boswellia ameero, B. elongata, Buxus hildebrandetii,
Cissus hamaderohensis, Cleome socotrana, Dracaena
cinnabari, Exacum affine, Jatropha unicostata and
Kalanchoe farinacea have been reported to have antiviral
activities [40]. The effect of crude extract of 25 plant
species on HSV-1 was investigated in Iran. Among the
species used, it has been reported that the effect of
Nymphea alba, Rhus coriaria, Chelidonium majus and
C. majus from Terminalia chebula is high [41]. The effect
on HSV-1 was investigated by using different plant species
growing in Lebanon. Among the species used, Laurus
nobilis, Juniperus oxycedrus, Thuja orientalis, Cupressus
sempervirens, Pistacia palaestina, Salvia officinalis and
Satureja thymbra the best effect have been reported for
J. oxycedrus (1C50: 200 pg/mL) [42]. In a study conducted
in Mexico, the effect of compounds obtained from the
plant species used on HSV-1 was investigated. As a result
of the study, it has been reported that compounds such
as eugenol, methyleugenol, caryophyllene, humulene and
eucalyptol obtained from Ocimum basilicum and
0. sanctum have antiviral effects [43]. In a study
conducted in Turkey, It has been reported that the Salvia
cedronella sample used has an antiviral effect between
0.50-3.00 ug/mL against HSV-1 and HSV-2 [44]. In a study
conducted in Turkey, the effect of plant species
belonging to many genera on HSV-1 was investigated.
It has been reported that the range of effect values on



Digitalis lamarckii, Anthemis tinctoria subsp. tinctoria,
A. austriaca, Carduus acanthoides, C. nutans, Cirsium
hypoleucum, Cynara scolymus, Silene wulgaris, Ajuga
chamaepitys subsp. chia var. ciliata, Lappula barbata,
Rumex obtusifolius ssp. subalpinus and Sedum hispanicum
is 0.05-0.025 mg/mL [45]. In a study conducted in Egypt,
the effect of ethanolic-aqueous extract of 42 plant species
on HSV-1 was investigated. It has been reported that the
best effect among the species used was exhibited by
Capparis sinaica, Tamarix nilotica, Cyperus rotundus,
Ephedra alata and Moringa peregrina with Rf (Reduction
factor) 10* [46]. In a study conducted in India, the effect of
30 plant species on HSV-1 was investigated. Among the
species used, it was reported that Gymnema sylvestre,
Pergularia daemia, Sphaeranthus indicus, Cassia alata,
Evolvulus alsinoides, Clitoria ternatea, Indigofera
tinctoria, Abutilon indicum, Vitex trifolia, Clerodendrum
inerme and Leucas aspera showed the best effects with
a mean potency of 0.4 pg/mL [47]. In a study conducted in
Egypt, the effect of the crude extract of Dianthus
caryophyllus on HSV-1 was investigated. It has been
reported that the effect value of the plant species used,
D. caryophyllus, is 92.3% [48]. In a study conducted in
Brazil, the effect of ethanol extract of 18 plant species on
HSV-1 was investigated. Among the species used, the
effect value of Anemopaegma cetilobum, Arrabidaea
craterophora, A. formosa, A. pulchra, A. sceptrum,
Stizophyllum perforatum and Zeyheria tuberculosa was
reported to be EC50<100 pg/mL [49]. In a study conducted
in South Africa, the effect of hexane, dichloromethane,
acetone and methanol extracts of 6 plant species on HSV-1
was investigated. Among the species used, Carissa edulis
was reported to have an EC50 <70 pg/mL [50]. In a study
conducted in South America, the effect of methanolic
extracts of 24 plant species on HSV-1 was investigated.
Among the species used, the effect value of Limonium
brasiliense, Psidium guajava and Phyllanthus niruri was
reported to be 185, 118 and 60 pg/mL, respectively [51]. In
a study conducted in Brazil, the effect of crude aqueous
extract of 27 plant species on HSV-1 was investigated.
Among the species used, the antiviral effect of Bauhinia
blakeana, Bumelia sertorum, Coffea arabica, Endopleura
uchi, Leandra purpurensis, Origanum vulgare, Psidium
cattleyanum, Tibouchina mutabilis and Uncaria tomentosa
was reported to be in the range of 62.5-1000 pg/mL [52].
In a study conducted in Malaysia, the effect of different
extracts of plant species used on HSV-1 and HSV-2 was
investigated. Among the species used, Penstemon watsonii
and P. urinaria were reported to have a strong SI >33.6
[53]. In a study conducted in Argentina, the effect of
different extracts of plant species used on HSV-1 was
investigated. Among the species used, Baccharis
gaudichaudiana was reported to be the most effective with
>117 selectivity index (SI) values [54]. The effect of
different extracts of Tabernaemontana catharinensis used
in a study conducted in the USA on HSV-1 was investigated.
As a result of the study, it was reported that the effect
value of T. catharinensis species was Sl = 12.28 [55]. In a
study conducted in Turkey, the effect of plant extract on
HSV-1 was investigated. As a result of the study, it was
reported that the CPE (Cytopathogenic Effect) value of
Ribes multiflorum was 15.62 pg/mL as a minimum and
31.25 pg/mL at the maximum [56]. In a study conducted in
Iran, the effect of methanol extract of Veronica persica
species on HSV-1 and HSV-2 was investigated. As a result of
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the study, it was reported that the plant species was 80%
effective [57]. In a study conducted in Turkey, the effect
of water and ethanol extracts of 14 plant species on HSV-
1 was investigated. Among the species used, it has been
reported that the antiviral activity value of Helichrysum
arenarium and H. armenium is 2-32 pg/mL [58]. In a
study conducted in Brazil, the effect of extracts of plant
species belonging to different genera on HSV-1 was
investigated. Among the species used, Banisteriopsis
variabilis,  Byrsonima intermedia, Campomanesia
xanthocarpa, Erythroxilum deciduum, Lacistema
hasslerianum,  Ocotea  pulchella,  Stryphodendron
adstringens and Xylopia aromatica were found to have
significant effects. It has also been reported that the best
effect is seen in B. intermedia [59]. In a study conducted
in China, the effect of different extracts of plant species
used on HSV-1 was investigated. Among the species used,
Glechon marifolia, G. spathulata, Thymus wvulgaris
Cymbopogon citratus, Rosmarinus officinalis, Illicium
verum, Leptospermum laevigatum, Eucalyptus caesia and
Mentha suaveolens were found to have significant
effects. It has also been reported that I. verum shows the
best effect and the effect range is between 1 -160 ug/mL
[60]. In a study conducted in Jamaica, the effect of
different extracts of the plant species used on HSV-1 and
HSV-2 was investigated. Among the species used, Hibiscus
sabdariffa, Allium sativum, Guaiacum officinale, Moringa
oleifera, Curcuma longa, Zingiber officinale, Petiveria
alliacea, Aloe vera, Cannabis sativa and Tillandsia
recurvata have been reported to have antiviral effects
[61]. In this context, it is seen that different parts and
different extracts of many plants have antiviral effects
against HSV-1 and HSV-2. As a result of the literature
research, it is thought that the plants can be used as a
natural product against HSV-1 and HSV-2.

2.2. Human immunodeficiency virus (HIV) (Genus:
Lentivirus)

The human immunodeficiency virus (HIV) refers to a
group of diseases brought on by retrovirus infection. After
a viral infection, you may have either no symptoms at all
or mild flu-like symptoms. The duration of the incubation
period is usually much longer than the time between
when the first symptoms of influenza infection appear
and when full recovery is achieved. The immune system
may be increasingly compromised as the virus worsens
[62]. This may lead to a depletion of immune system
components, making people more susceptible to illness
from a wide range of illnesses. Extreme weight loss may
be a sign of this condition. AIDS is an acronym for
"acquired immune deficiency syndrome” which describes
these infectious disease symptoms (AIDS). During
pregnancy, delivery, and nursing HIV may be transmitted
from mother to the child It can be transmitted as well via
unprotected intercourse, infected blood transfusions,
hypodermic needles, and other similar situations.
Contrary to popular belief, body fluids including saliva,
perspiration, and tears have very little impact on the
spread of the virus [63]. Effective safe association, the
use of sterile needles, treatment of affected patients,
and the avoidance of contact are all important in halting
the spread of the virus. In the first half of the twentieth
century, HIV was transmitted to humans from monkeys in
west-central Africa. There have been an estimated
40 million fatalities globally due to AIDS since the illness
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Table 2. Plants effective against human immunodeficiency virus [26, 66-69].

Virus name Extract type Plant species Geographic regions
Human aqueous, ethanolic- Achyranthes aspera, Aleurites moluccana, Andrographis America, Chile, Rwanda,
immunodeficiency aqueous, methanol, paniculata, Aristotelia chilensis, Aspilia pluriseta, Cassia China, Taiwan, India
virus (HIV) water, ethanol, stipulacea, Clermontia aborescens, Drymis winteri,
essential oil Escallonia illintia, Eugenia malaccensis, Luma apiculata,

Lytropus chilensis,

Pipturus albidus, Pluchea indica,

Psychotria hawaiiensis, Rumex bequaertii, Scaevola sericea,

Trifollium sp.

was first identified. There is currently no cure or vaccine
available for HIV/AIDS, however antiretroviral medication
may help halt the disease's progression. Starting therapy
soon after diagnosis is highly recommended [64,65]. While
the efficacy of complementary medicine for HIV has not
been shown, the great majority of people benefit from it.
Patients who use alternative medicine report improved
health outcomes. Herbal remedies, in particular, are often
used to stimulate hunger and encourage rapid weight gain.
When it comes to boosting the immune system and
decreasing the viral infection's impact, herbal medications
are the favoured choice. Plants effective against HIV
infections in the study are shown in Table 2.In this context,
the effect of aqueous and ethanolic-aqueous extracts of 36
plant species on HIV was investigated in a study conducted
in Chile. Among the species used, Cassia stipulacea,
Aristotelia chilensis, Drymis winteri, Lytropus chilensis,
Luma apiculata and Escallonia illintia have been reported
to have low effects at different concentrations [26]. In a
study conducted in the USA, the effect of aqueous extract
of 17 plant species on HIV was investigated. It has been
reported that the anti-HIV effect of Eugenia malaccensis
and Pluchea indica extracts is 50% [66]. In a study
conducted in Rwanda, the effect of ethanol extract of 21
different family species on HIV was investigated. It has
been reported that the effect of Aspilia pluriseta, Rumex
bequaertii, Pipturus albidus, Aleurites moluccana,
Psychotria hawaiiensis, Clermontia aborescens and
Scaevola sericea is 50% [67]. In a study conducted in China,
the effect of extracts obtained from Trifollium species on
HIV was investigated. As a result of the study, it was
reported that some Trifollium species inactivate 50% of the
virus at 10% of the toxic dose concentration [68]. In a study
conducted in Taiwan, the effect of ethanol extract of
Andrographis paniculata species on HIV was investigated.
As a result of the study, it was reported that the
Andrographolide compound obtained from the A.
paniculata sample showed anti-HIV effect [69]. In a study
conducted in India, the effect of some compounds
obtained from the essential oil of the plant species on HIV
was investigated. As a result of the study, it was reported
that oleanolic acid obtained from Achyranthes aspera
essential oil has an anti-HIV effect at 6.8-7.8 pg/mL [70].
According to literature data, many studies on HIV have
shown that plants support the reduction of the effects of
virus infections. In this context, it is thought that plants
can be natural resources that support the HIV treatment.

2.3. Influenza virus A (Genus: Alphainfluenzavirus),
Influenza virus B (Genus: Betainfluenzavirus) and
Parainfluenza

There is a wide spectrum of severity in how this virus
manifests. Typical symptoms include a high temperature,
arunny nose, a sore throat, muscular pains, headaches,
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acough, and extreme exhaustion. These signs and
symptoms often appear 2 days after the first viral contact
and remain for a week. Acute respiratory distress
syndrome, meningitis, encephalitis, and preexisting
diseases including asthma and cardiovascular disease are
all possible precipitants and exacerbators of the infection
[71]. There are 4 types: group A, which is common
in swine, humans and mammals, group B and C, which
cause infections in humans, and group D, which causes
infections in cattle and pigs. Groups A and B circulate
among humans, causing epidemics. Group C creates
amild infection, especially in children. Group D can
cause infection in humans, but it is not known to cause
disease [72]. When infected people cough or sneeze, they
release virus-filled droplets into the air. If you want to
limit the spread of germs, you should always cover your
mouth and nose when you cough or sneeze. Another kind
of defence is the yearly immunisation. Droplets expelled
while coughing and sneezing are the most common mode
of transmission of influenza viruses between people.
Aerosols and infected surfaces and objects may also play
a role in viral transmission [73]. In the tropics, influenza
infections may happen at any time of year, however in
the temperate areas of the globe, the number of cases
rises in the winter months. Parainfluenza viruses in
humans (HPIV) may infect both the upper and lower
respiratory tracts [74]. Herbal remedies are often utilised
to lessen the severity of influenza. Polyphenols,
flavonoids, saponins, glucosides, and alkaloids are the
building blocks of herbal medicine. Thus, studying wild
plants is crucial for finding novel herbal medications.
Plants effective against Influenza (A, B) and Parainfluenza
are listed in Table 3.

In a study conducted in Bulgaria, the effect of
essential oil components from different genus species on
Influenza A virus was investigated. It has been reported
that it has an antiviral effect thanks to the flavonoids,
triterpene saponins, phenolic acids, tannins and
polysaccharides obtained from the species used,
Sambucus nigra, Hypericum perforatum and Saponaria
officinalis [25]. In a study conducted in Nepal, the effect
of methanolic and methanolic-aqueous extracts of
23 plant species on Influenza A virus was investigated.
Among the species used, Bergenia ligulata, Nerium
indicum and Holoptelia integrifolia were reported to
have an effect of 50%, with a value of 10 pg/mL [36]. In
a study conducted in Yemen, the effect of methanol and
hot-aqueous extracts of 25 plant species on Influenza A
virus was investigated. Among the species used, the
antiviral effects of Buxus hildebrandtii, B. ameero,
B. elongata, Cissus hamaderohensis, Cleome socotrana,
Dracaena cinnabari, Exacum affine, Jatropha unicostata
and  Kalanchoe farinacea were reported for
concentrations between 0.7-12.5 pg/mL [40]. A study
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Table 3. Plants effective against Influenza (A, B) and Parainfluenza [25, 36, 40, 44, 45, 47, 50, 58, 60, 61, 75-80].

Virus name Extract type Plant species Geographic regions
Influenza (A, B) methanol, Abutilon indicum, Ajuga chamaepitys ssp. chia var. ciliata, Allium sativum, Nepal, Yemen,
and methanolic- Aloe vera, Anthemis austriaca, Anthemis tinctoria subsp. tinctoria, Bergenia  Turkey, India,
Parainfluenza aqueous, ligulata, Boswellia ameero, Boswellia elongata, Buxus hildebrandtii, China, Jamaica,

essential oil, Calotropis gigantea, Cannabis sativa, Carduus acanthoides, Carduus nutans, Russia, Pakistan,

ethanol, hexane-
chloroform, ethyl
acetate, hexane,
dichloromethane,
acetone

Carissa edulis, Cassia alata, Cinnamomum cassia, Cinnamomum zeylanicum,
Cirsium hypoleucum, Cissus hamaderohensis, Citrus bergamia, Cleome
socotrana, Clerodendrum inerme, Clitoria ternatea, Curcuma longa, Cynara
scolymus, Digitalis lamarckii, Dracaena cinnabari, Evolvulus alsinoides,
Exacum affine, Foeniculum vulgare, Fragaria vesca, Guaiacum officinale,
Gymnema sylvestre, Helichrysum arenarium, Heracleum aconitifolium,
Heracleum lehmannianum, Heracleum ponticum, Hibiscus sabdariffa,
Holoptelia integrifolia, Hypericum perforatum, Indigofera tinctoria,
Jatropha unicostata, Kalanchoe farinacea, Lappula barbata, Lavandula
angustifolia, Leucas aspera, Moringa oleifera, Nerium indicum, Pergularia
daemia, Petiveria alliacea, Plumbago zeylanica, Podocarpus henkelii, Rubus
idaeus, Rumex obtusifolius ssp. subalpinus, Salvia cedronella, Salvia
officinalis, Sambucus nigra, Saponaria officinalis, Sedum hispanicum, Silene
vulgaris, Sphaeranthus indicus, Thymus vulgaris, Tillandsia recurvata,
Vaccinium myrtillis, Vaccinium vitis-idaea, Vitex trifolia, Zingiber officinale

Egypt, Bulgaria,
South Africa

conducted in Russia investigated the effect of essential oils
obtained from different parts of Heracleum species on
Influenza A and Influenza B viruses. As a result of the
study, it has been reported that essential oils obtained
from the roots of Heracleum lehmannianum, H. ponticum
and H. aconitifolium species have more antiviral activity
than essential oils obtained from fruits [75]. In a study
conducted in Turkey, the effect of essential oil and
different extracts of Salvia cedronella on Influenza A virus
was investigated. As a result of the study, it was reported
that Salvia cedronella has an effect at concentrations
between 0.04-3.00 mg/mL [44]. In a study conducted in
Turkey, the effect of extracts obtained from species
belonging to different genera on parainfluenza virus was
investigated. Among the species used, Anthemis tinctoria
subsp. tinctoria, A. austriaca, Carduus acanthoides, C.
nutans, Cirsium hypoleucum, Cynara scolymus, Silene
vulgaris, Ajuga chamaepitys ssp. chia var. ciliata, Lappula
barbata, Rumex obtusifolius ssp. subalpinus, Digitalis
lamarckii and Sedum hispanicum were reported to have a
range of effect values of 0.16 and <0.012 mg/mL [45]. In a
study conducted in India, the effect of methanol extract of
30 plant species on Influenza A virus was investigated.
Among the species used, Gymnema sylvestre, Pergularia
daemia, Sphaeranthus indicus, Cassia alata, Evolvulus
alsinoides, Clitoria ternatea, Indigofera tinctoria, Abutilon
indicum, Vitex trifolia, Clerodendrum inerme and Leucas
aspera were reported to have antiviral effects [47]. In a
study conducted in South Africa, the effect of hexane,
dichloromethane, acetone and methanol extract of 6 plant
species on parainfluenza virus was investigated. Among the
species used, Podocarpus henkelii, Plumbago zeylanica and
Carissa edulis have been reported to have an effect on
Parainfluenza [50]. In a study conducted in Bulgaria, the
effect of methanol extracts of different genera on
Influenza A virus was investigated. Among the species
used, anthocyanins obtained from Fragaria vesca, Rubus
idaeus, Vaccinium myrtillis and V. vitis-idaea were
reported to be antiviral supportive [76]. In a study
conducted in China, the effect of ethanol extract of
Calotropis gigantea on Influenza A was investigated. As
aresult of the study, it was reported that the IC50 of
C. gigantea extract was 13.4-39.8 pug/mL [77]. In a study
conducted in Pakistan, the effect of crude extract of
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Cinnamomum cassia plant on Influenza A virus was
investigated. As a result of the study, it was reported
that the antiviral effect of C. cassia species was observed
at 500 pg/mL [78]. In a different study conducted in
Turkey, the effect of extracts obtained from species
belonging to one genus on parainfluenza virus was
investigated. As a result of the study, the value of
antiviral activity of Helichrysum arenarium and
H. armenium was reported to be 4-64 pg/mL [58]. In
a study conducted in Egypt, the effect of ethanol extract
of Foeniculum vulgare plant on Influenza A virus was
investigated. As a result of the study, it was reported
that F. vulgare extract had an inhibitory effect between
65.5% and 82.8% [79]. In a study conducted in China, the
effect of essential oil obtained from many plant species
on Influenza A virus was investigated. As a result of the
study, T. vulgaris, C. zeylanicum and C. bergamia were
reported to have antiviral effect at >3.1 pg/mL [60]. In
a study conducted in Jamaica, the effect of extracts
obtained from plant species belonging to different genera
on Influenza A virus was investigated. Among the species
used, the antiviral effects of Hibiscus sabdariffa, Allium
sativum, Guaiacum officinale, Moringa oleifera, Curcuma
longa, Zingiber officinale, Petiveria alliacea, Aloe vera,
Cannabis sativa and Tillandsia recurvata were observed
[61]. In a study conducted in Egypt, the effect of extracts
obtained from species belonging to different genera on
Influenza A virus was examined. Active substances were
obtained from Lavandula angustifolia and Salvia
officinalis species. Linalyl acetate and linalool from
L. angustifolia, camphor and a-thujone from S. officinalis
have been reported to have antiviral effects [80]. When
the results obtained from the literature data are
examined, it is seen that the plants show significant
effects against influenza and parainfluenza viruses. In this
context, it is thought that plants play an important role
in reducing the effects of influenza infections.

2.4, Poliovirus (Genus: Enterovirus)

It is an RNA virus that causes poliomyelitis. It is a
contagious infection that damages the nerve cells that
initiate the contraction of the muscles in the spinal cord
[81]. It causes small epidemics in summer and autumn.
Symptoms start with high fever up to 40 °C, severe
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Table 4. Plants effective against poliovirus [27, 29, 32, 33, 35, 46, 54, 84, 85].

Virus name Extract type

Plant species

Geographic regions

Poliovirus Ethanol,
methanol,
hexane,
ethanolic-
aqueous,
petroleum
ether,
chloroform,
organic,
aqueous,
ethyl acetate

Abutilon figarianum, Acacia nilotica, Achillea fragrantissima, Adansonia digitata,
Aloe sinkitana, Anacardium occidentale, Anogeissus schimperi, Aristolochia
bracteolate, Avicennia marina, Baccharis gaudichaudiana, Baccharis spicata,
Bauhinia thonningii, Bidens subalternans, Boswelia dalzielii, Butyrospermum
parkii, Capparis sinaica, Caralluma retrospiciens, Cassia goratensis, Cissus
quadrangularis, Clutia abyssinica, Conyza aegyptiaca, Crotalaria mesopontica,
Croton zambesicus, Cyperus rotundus, Detarium senegalense, Dichrostachys
glomerata, Diospyros mespiliformis, Dracaena steudtneri, Ephedra alata,
Erythrina abyssinica, Euphorbia grantii, Euphorbia hirta, Globularia arabica,
Guiera senegalensis, Harrisonia abyssinica, Hypericum cordifolium, Hypericum
elodeoides, Hypericum uralum, Ipomoea carnea, Jasonia montana, Khaya
senegalensis, Laggera brevipes, Lannea humilis, Lavandula coronopifolia,
Leonotis nepetaefolia, Lygodium japonicum, Macaranga kilimandscharica, Maerua
oblongifolia, Maesa macrophylla, Maytenus senegalensis, Moringa peregrina,
Nigella sativa, Palisota hirsuta, Pinus halepensis, Piper regnelli subsp.
pallescens, Pluchea sagittalis, Prosopis chilensis, Punica granatum, Rhus vulgaris,
Sterculia setigera, Tagetes minuta, Tamarix nilotica, Tanacetum sinaicum,
Tessaria absinthioides, Tribulus terrestris, Trigonella foenum-graecum, Vernonia
aenulans, Vernonia amygdalina, Ziziphus mucronata, Zizyphus spina-christi

Rwanda, Nepal,
Nigeria, Morocco,
Togo, Argentina,

Egypt, Sudan, Brazil

headaches, nausea and back pain. After 4-5 days, flaccid
paralysis that affects the muscles bilaterally but
asymmetrically settles, after 2-3 weeks, some muscles
completely return to normal, some do not recover at all
[82]. The virus is spread through feces. It is largely
eliminated with applied vaccines [83]. The plants studied
in the literature against poliovirus are shown in Table 4. In
this context, in a study conducted in Rwanda, the effect of
extracts obtained from species belonging to different
genera on Poliovirus was investigated. It has been reported
that the viral titer reduction factors of Crotalaria
mesopontica, Dracaena steudtneri, Euphorbia grantii, E.
hirta, Erythrina abyssinica, Laggera brevipes, Leonotis
nepetaefolia, Macaranga kilimandscharica, Rhus vulgaris,
Vernonia aenulans, Clutia abyssinica and V. amygdalina,
which are among the species used, vary between 10° and
10° [27]. In the study conducted in Nepal, the effect of
extracts obtained from species belonging to different
genera on Poliovirus was investigated. Among the species
used, Hypericum cordifolium, H. elodeoides, H. uralum,
Lygodium japonicum and Maesa macrophylla have been
reported to have antiviral effects [29]. In a study
conducted in Nigeria, the effect of methanol, ethanol and
hexane extracts from different species on Poliovirus was
investigated. Among the species used, the effect values of
Anogeissus schimperi, Guiera senegalensis, Bauhinia
thonningii, Cassia goratensis, Anacardium occidentale,
Butyrospermum parkii, Khaya senegalensis, Detarium
senegalense, Dichrostachys glomerata, Ziziphus
mucronata, Lannea humilis, Sterculia setigera and
Boswelia dalzielii were reported to be between 100-400
pg/uL [32]. In a study conducted in Togo, the effect of
different extracts of 19 plant species on Poliovirus was
investigated. As a result of the study, it was reported that
Adansonia digitata, Conyza aegyptiaca and Palisota hirsuta
have antiviral effects [33]. In a study conducted in
Morocco, the effect of plant extracts obtained from Pinus
halepensis and Punica granatum on Poliovirus was
investigated. As a result of the study, it was reported that
the minimum effect of P. halepensis and P. granatum
species was at 6.5 pg/mL [35]. In a study conducted in
Egypt, the effect of extracts obtained from species
belonging to different genera on Poliovirus was
investigated. Among the species used, the potency value of
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Capparis sinaica, Tamarix nilotica, Cyperus rotundus,
Ephedra alata, Moringa peregrina, Achillea
fragrantissima, Tanacetum sinaicum, Jasonia montana
and Globularia arabica has been reported to be between
50-100 pg/mL [46]. In a study conducted in Sudan, the
effect of extracts obtained from 23 plants on Poliovirus
was examined. Among the species used, Abutilon
figarianum, Acacia nilotica, Aloe sinkitana, Aristolochia
bracteolate, Avicennia marina, Caralluma retrospiciens,
Cissus quadrangularis, Croton zambesicus, Diospyros
mespiliformis, Harrisonia abyssinica, Ipomoea carnea,
Lavandula coronopifolia, Maerua oblongifolia, Maytenus
senegalensis, Nigella sativa, Prosopis chilensis, Tribulus
terrestris, Trigonella foenum-graecum and Zizyphus
spina-christi species have been reported to have antiviral
effects [84]. A Brazilian study Piper regnelli subsp.
pallescens plant extracts such as hexane, chloroform and
ethyl acetate on Poliovirus were investigated. As a result
of the study, P. regnelli subsp. pallescens has been
reported to show the best effect in ethyl acetate extract
[85]. In a study conducted in Argentina, the effect of
extracts obtained from species belonging to different
genera on Poliovirus was investigated. Among the species
used, Baccharis gaudichaudiana, B. spicata, Bidens
subalternans, Pluchea sagittalis, Tagetes minuta and
Tessaria absinthioides have been reported to exhibit
antiviral properties [54]. According to the literature data,
various plant species show effects against poliovirus. In
this context, it is thought that plants may be effective in
poliovirus infections.

2.5. Astrovirus (Family: Astroviridae)

Astrovirus is a type of virus discovered in 1975 as
aresult of the epidemic of diarrhea in humans. In
addition to humans, it is also seen in mammals
(Mamastrovirus) and poultry (Avastrovirus). Astroviruses
are an important cause of gastroenteritis in young
children. In addition, it causes gastrointestinal infections
in animals [86,87]. In this study, studies reported in the
literature and effective against astrovirus were compiled
(Table 5). In this context, in a study conducted in Nigeria,
the effect of ethanol, methanol and hexane extracts
obtained from plant species belonging to different genera
on Astrovirus was investigated. Among the species used,



the effect values of Anogeissus schimperi, Guiera
senegalensis, Bauhinia thonningii, Cassia goratensis,
Anacardium occidentale, Butyrospermum parkii, Khaya
senegalensis, Detarium  senegalense, Dichrostachys
glomerata, Ziziphus mucronata, Lannea humilis, Sterculia
setgera and Boswelia dalzielii were reported to be
between 100-400 pg/pL [32]. As seen in the study, it has
been reported that different plant species have a
reductory effect on astrovirus infection.

2.6. Parvovirus (Family: Parvoviridae)

Parvoviruses are a type of viruses that cause diseases in
different animal species. They cause skin diseases in dogs
and cats. In addition, they can cause infertility in pigs.
In humans, it is less severe. They usually cause respiratory
tract infections [88]. In the literature (Table 5), the effect
of ethanol, methanol and hexane extracts obtained from
plant species belonging to different genera on Parvovirus
was investigated in a study conducted in Nigeria. Effect of
Bauhinia thonningii, Cassia goratensis, Anacardium
occidentale, Khaya senegalensis, Detarium senegalense,
Dichrostachys glomerata, Sterculia setgera and Boswelia
dalzielii has been reported for concentrations between
100-400 pg/uL [32]. As reported in the study, the plants
may be effective in reducing the effects of parvovirus.

2.7. Sindbis virus (SINV) (Genus: Alphavirus)

Sindbis virus (SINV) is a type of virus transmitted by
mosquitoes (Culex and Culiseta) and causes symptoms of
arthralgia, rash and weakness. This virus is linked to
Pogosta disease, Ockelbo disease, and Karelian fever. It is
particularly common in insects and vertebrates from
Eurasia, Africa and Oceania [89]. As a result, the disease is
usually seen in these regions. Plants effective against
Sindbis virus are shown in Table 5. Looking at the effects
of plants on Sindbis virus in the literature, the effect of
methanol extract of 21 plant species on SINV was
investigated in a study conducted in Nepal. As a result of
the study, it was reported that Hypericum cordifolium,
H. elodeoides, H. uralum, Lygodium japonicum and Maesa
macrophylla have antiviral effects [29]. In a study
conducted in Togo, the effect of extracts obtained from
plant species belonging to different genera on SINV was
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investigated. Among the species used, Adansonia
digitata, Conyza aegyptiaca and Palisota hirsuta were
reported to have antiviral effects [33]. In a study
conducted in Turkey, the effect of ethanol extract
obtained from 16 different plant species on SINV was
investigated. Among the species used, Galanthus elwesii,
Rheum ribes, Leucojum aestivum, Buxus sempervirens,
Fumaria vaillantii, Veratrum album and Cistus laurifolius
have been reported to have antiviral effects [34]. In a
study conducted in Morocco, the effect of methanol
extracts of 75 plants on SINV was examined. Among the
species used, it was reported that the effect of Acacia
gummifera, Juglans regia, Thymus maroccanus, Lawsonia
inermis, Pinus halepensis and Rosa canina was observed
at minimum 1.5 pg/mL [35]. In a study conducted in
India, the effect of methanol extract of 30 plant species
on SINV was investigated. As a result of the study, it was
reported that Gymnema sylvestre, Pergularia daemia,
Sphaeranthus indicus, Cassia alata, Evolvulus alsinoides,
Clitoria ternatea, Indigofera tinctoria, Abutilon indicum,
Vitex trifolia, Clerodendrum inerme and Leucas aspera
have antiviral effects [47]. According to literature data,
many different plant species were found to be effective
against SINV.

2.8. Feline calicivirus (FCV) (Genus: Vesivirus)

Feline calicivirus (FCV) is a virus that causes
respiratory infections in cats. There is no specific
treatment for FCV. FCV can survive for weeks in a dry
environment and much longer in a cold, wet environment
[90]. The plant species studied in the literature against
FCV are shown in Table 6. In a study conducted in India,
the effect of methanol extract of 30 plant species on FCV
was investigated. Among the species used, Gymnema
sylvestre, Pergularia daemia, Sphaeranthus indicus,
Cassia alata, Evolvulus alsinoides, Clitoria ternatea,
Indigofera tinctoria, Abutilon indicum, Vitex trifolia,
Clerodendrum inerme and Leucas aspera have been
reported to have antiviral effects [47]. In a study
conducted in Spain, the effect of ethanolic-aqueous
extract of plant species belonging to different genera on
FCV was investigated. Among the species used, it has
been reported that plant species  Origanum

Table 5. Plants effective against Astrovirus, Parvovirus and Sindbis virus [29, 32-35, 47, 86-89].

Virus name Extract type Plant species Geographic regions
Astrovirus Ethanol, Anacardium occidentale, Anogeissus schimperi, Bauhinia thonningii, Boswelia Nigeria

methanol, dalzielii, Butyrospermum parkii, Cassia goratensis, Detarium senegalense,

hexane Dichrostachys glomerata, Guiera senegalensis, Khaya senegalensis, Lannea humilis,

Sterculia setigera, Ziziphus mucronata,

Parvovirus Ethanol, Anacardium occidentale, Bauhinia thonningii, Boswelia dalzielii, Cassia goratensis, Nigeria

methanol, Detarium senegalense, Dichrostachys glomerata, Khaya senegalensis, Sterculia

hexane setigera
Sindbis virus  Ethanol, Abutilon indicum, Acacia gummifera, Adansonia digitata, Buxus sempervirens, Nepal, Togo,

(SINV) methanol,
essential oil

Cassia alata, Cistus laurifolius, Clerodendrum inerme, Clitoria ternatea, Conyza
aegyptiaca, Evolvulus alsinoides, Fumaria vaillantii, Galanthus elwesii, Gymnema
sylvestre, Hypericum cordifolium, Hypericum elodeoides, Hypericum uralum,
Indigofera tinctoria, Juglans regia, Lawsonia inermis, Leucas aspera, Leucojum
aestivum, Lygodium japonicum, Maesa macrophylla, Palisota hirsuta,

Pergularia daemia, Pinus halepensis, Rheum ribes, Rosa canina, Sphaeranthus
indicus, Thymus maroccanus, Veratrum album, Vitex trifolia

Turkey, Morocco,
India
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Table 6. Plants effective against Feline calicivirus, Rhinovirus and Echovirus [47, 90-98].

Virus name Extract type Plant species

Geographic regions

Feline calicivirus methanol,

Abutilon indicum, Cassia alata, Clerodendrum inerme, Clitoria ternatea, India, Spain

(FCV) ethanolic- Evolvulus alsinoides, Gymnema sylvestre, Indigofera tinctoria, Leucas aspera,
aqueous Origanum bastetanum, Pergularia daemia, Sphaeranthus indicus, Thymus
longiflorus, Thymus membranaceus, Thymus zygis-gracilis, Vitex trifolia,
Ziziphora hispanica
Rhinovirus methanol, Abutilon indicum, Cassia alata, Clerodendrum inerme, Clitoria ternatea, India, South Korea
petroleum Evolvulus alsinoides, Gymnema sylvestre, Indigofera tinctoria, Leucas aspera,
ether,ethyl Pergularia daemia, Raoulia australis, Sphaeranthus indicus, Vitex trifolia,
acetate Zanthoxylum piperitum, Zanthoxylum planispinum, Zanthoxylum schinifolium
Echovirus methanol Ageratum conyzoides, Macaranga barteri, Mondia whitei Nigeria
. L. . Ageratum conyzoides and Mondia whitei was between
bastetanum, T. zygis-gracilis, T. longiflorus,

T. membranaceus and Ziziphora hispanica have antiviral
effects [91]. In this context, it is seen that the plants are
effective against FCV. According to literature data, it is
thought that herbal medicines may have properties that
reduce the effects of FCV or support treatments.

2.9. Rhinovirus (Genus: Enterovirus)

Rhinovirus is the most common viral infectious agent in
humans and causes the common cold. 40% of winter
diseases are caused by rhinoviruses. Although they are
generally accepted as a cold virus, they can also cause
other infections in the upper respiratory tract [92].
Symptoms begin to appear within 2 days after the virus
enters the body. Symptoms of the disease include sore
throat, runny nose, nasal congestion, sneezing and
coughing, muscle aches, fatigue, weakness and loss of
appetite [93]. The plant species effective against
Rhinovirus reported from different countries in the
literature are shown in Table 6. In a study conducted in
India, the effect of methanol extract of 30 plant species on
Rhinovirus was investigated. Among the species used,
Gymnema sylvestre, Pergularia daemia, Sphaeranthus
indicus, Cassia alata, Evolvulus alsinoides, Clitoria
ternatea, Indigofera tinctoria, Abutilon indicum, Vitex
trifolia, Clerodendrum inerme and Leucas aspera have
been reported to have antiviral effects [47]. In a study
conducted in South Korea, the effect of petroleum ether
and ethyl acetate extracts of two different plant species
on Rhinovirus was investigated. As a result of the study, it
was reported that the mean effective concentration of
Zanthoxylum piperitum, Z. schinifolium, Z. planispinum
and Raoulia australis was 39.94-59.48 pg/mL [94,95].
According to these data, it is thought that the plants that
are reported to be effective against rhinovirus in the
literature may help in reducing the effect of the infection.

2.10. Echovirus (Family: Picornaviridae)

Enteric cytopathic human orphan (ECHO) viruses are
a group of viruses that cause infections and skin rashes in
different parts of the human body. This group of viruses
especially affects the gastrointestinal system. It is most
common in summer and autumn. It is transmitted through
contact with the feces of an infected person or through the
respiratory tract of an infected person [96,97]. Plants
reported to be effective against Echovirus are shown in
Table 6. In a study conducted in Nigeria, the effect of
methanol extracts of 27 plant species on Echovirus was
investigated. As a result of the study, it was reported that
the effective concentration of Macaranga barteri,
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0.007-0.028 mg/mL [98]. Considering the studies on
plants effective against echovirus in the literature, it is
thought that plants may contribute to reducing the effect
of infection.

2.11. Rotavirus (Family: Reoviridae)

Rotavirus is an RNA virus that causes diarrhea in
infants and children. Almost every child worldwide is
infected with rotavirus at least once before the age of
five [99]. After the first infection, immunity develops in
the body with each infection and the severity of the
disease is lesser in subsequent infections. There are
9 types from A to J. More than 90 percent of infections
are caused by rotavirus A. It is rarely seen in adults [100].
The plant species used in studies against Rotavirus
reported in the literature are listed in Table 7. In a study
conducted in Brazil, the effect of ethanol extracts of
different plant species on Rotavirus was investigated.
Among the species used, components such as Tannins,
flavonoids, saponins, coumarins and terpenes found in
Byrsonima verbascifolia, Eugenia dysenterica, Hymenaea
courbaril and Myracrodruon urundeuva have been
reported to have antiviral effects [101]. Plants effective
against rotavirus have been reported in literature and can
be used in pharmacological designs as a natural antiviral
product.

2.12. Bovine alphaherpesvirus 1 (BoHV-1) (Genus:
Varicellovirus)

Bovine alphaherpesvirus 1 (BoHV-1) is a virus that
causes a variety of diseases in cattle, including
rhinotracheitis, vaginitis, balanoposthitis, abortion,
conjunctivitis, and enteritis. It is spread through sexual
contact, artificial insemination and respiration [102].
Although these symptoms are not primarily life-
threatening, they are an economically important disease
as they can reduce production. A vaccine is available that
reduces the severity and incidence of the disease.
Although the infection can be seen in cattle of any age, it
is most common between the ages of 6-18 months [103].
Plants effective against BoHV-1 reported in the literature
are shown in Table 7. In a study conducted in Brazil, the
effect of extracts from 18 plants on BoHV-1 was
investigated. It has been reported that the effect
percentage of Erythroxylum deciduum, Lacistema
hasslerianum, Xylopia  aromatica, Banisteriopsis
variabilis,  Byrsonima intermedia, Campomanesia
xanthocarpa is between 90-96% [104]. In another study
conducted in Brazil, the effect of extracts obtained from
27 plants on BoHV-1 was investigated. Among the species
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Table 7. Plants effective against Rotavirus, Bovine Herpesvirus, Reovirus, Vaccinia, and Cardiovirus A [49, 52, 99-107].

Virus name Extract type  Plant species Geographic regions

Rotavirus ethanol Byrsonima verbascifolia, Eugenia dysenterica, Hymenaea courbaril, Brazil
Myracrodruon urundeuva

Bovine Herpesvirus  aqueous Banisteriopsis variabilis, Bumelia sertorum, Byrsonima intermedia, Brazil

(BoHV-1) Campomanesia  xanthocarpa, Coffea arabica, Endopleura uchi,

Erythroxylum deciduum, Lacistema hasslerianum, Leandra purpurensis,
Prunus myrtifolia, Psidium cattleyanum, Symphyopappus compresses,
Uncaria tomentosa, Xylopia aromatica

Reovirus aqueous Banisteriopsis  variabilis, Byrsonima intermedia, @ Campomanesia Brazil
xanthocarpa, Gochnatia polymorpha, Lithraea molleoides

Vaccinia virus (VACV) ethanol Anemopaegma setilobum, Arrabidaea brachypoda, Arrabidaea formosa, Brazil
Arrabidaea pulchra, Arrabidaea sceptrum, Mussatia prieurei,
Stizophyllum perforatum, Zeyheria tuberculosa

Cardiovirus A Ethanol Anemopaegma  setilobum,  Arrabidaea  brachypoda, Arrabidaea Brazil

(Encephalomyocarditis craterophora, Arrabidaea formosa, Stizophyllum perforatum

virus; EMCV)

used, the effective concentration of Bumelia sertorum,
Coffea arabica, Endopleura uchi, Leandra purpurensis,
Origanum vulgare, Psidium cattleyanum, Tibouchina
mutabilis and Uncaria tomentosa has been reported to be
between 62.5-250 pg/mL [52]. When the studies reported
in the literature are examined, it is seen that plant species
have significant effects against BoHV-1. In this context, it
is possible to reduce the effect of BoHV-1 infection with
herbal treatments.

2.13. Reovirus (Family: Reoviridae)

Reovirus is a RNA virus with a wide host such as
vertebrates, invertebrates, plants, protists and fungi. It is
frequently seen in humans. However, these infections are
usually mild. In children, it can cause severe diarrhea and
intestinal disorders [105]. Plant species reported to be
effective against Reovirus are shown in Table 7. In a study
conducted in Brazil, the effect of aqueous extracts from
18 plants on Reovirus was investigated. Among the species
used, Gochnatia polymorpha, Lithraea molleoides,
Banisteriopsis  variabilis, Byrsonima intermedia and
Campomanesia xanthocarpa were reported to have an
efficacy of < 90% [104]. Depending on the literature data,
it is thought that the plants used may be a natural product
against reovirus.

2.14. Vaccinia virus
Orthopoxvirus)

(VACV) (Genus:

Vaccinia virus (VACV) is a virus that causes smallpox.
The infection progresses very mildly and symptoms may not
be seen in healthy individuals. But sometimes it can cause
redness and fever. The protection of vaccines is high [106].
The plant species studied against VACV are shown in Table
7. In a study conducted in Brazil, the effect of ethanol
extracts of plant species belonging to different genera on
VACV was investigated. Among the species used, the
potency value of Arrabidaea brachypoda, A. formosa,
A. pulchra, A. sceptrum, Anemopaegma cetilobum,
Mussatia prieurei, Stizophyllum perforatum and Zeyheria
tuberculosa was reported to be EC50<100 pg/mL [49]. It is
thought that the plants used in this literature study may be
applied against vaccinia virus infections.
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2.15. Cardiovirus A (Encephalomyocarditis virus;
EMCV) (Family: Picornaviridae)

Cardiovirus A causes encephalomyocarditis and
reproductive disease in pigs. Pigs are classified as
domestic hosts, although a variety of mammals can
harbor the virus. It is also thought to be spread by
rodents [107]. Plants reported to be effective against
Cardiovirus A are listed in Table 7. In a study conducted
in Brazil, the effect of ethanol extracts of plant species
belonging to different genera on EMCV was investigated.
Among the species used, the effect value of
Anemopaegma  cetirobum, Arrabidaea brachypoda,
Arrabidaea craterophora, Arrabidaea formosa and
Stizophyllum perforatum was reported to be EC50<100
pg/mL [49]. In the literature search, different plant
species were found to be effective against EMCV.

2.16. Coxsackie virus (Family: Picornaviridae)

Coxsackie viruses are the leading RNA viruses of
aseptic meningitis. It shows features similar to polio
[108]. Plant species reported to be effective against
Coxsackie virus are listed in Table 8. The effect of
ethanol extracts of 100 different plant species from
Rwanda on Coxsackie virus was investigated. Among the
species used, the viral titer reduction factors of Acacia
sieberian, Cajanus cajan, Capparis tomentosa, Clutia
abyssinica, Crassocephalum multicorymbosum, Dracaena
steudtner, Euphorbia granti, E. hirta, Laggera brevipes,
Markhamia lutea, Plantago palmata, Polygonum
pulchrum, Solanum incanum, Triumfetta rhomboide and
Vernonia lasiopus were reported to be between 10° and
10° [27]. In a study conducted in South Korea, many plant
species were used as material and its effect on Coxsackie
virus was investigated. As a result of the study, it was
reported that Raoulia australis and Osmunda regalis have
antiviral effects [94]. In a study conducted in Bulgaria,
the effect of methanol extracts of different genera on
Coxsackie virus was investigated. Among the species
used, anthocyanins obtained from Fragaria vesca, Rubus
idaeus, Vaccinium myrtillis and V. vitis-idaea were also
reported to be antiviral supportive [76]. In a study
conducted in China, the effect of different extracts of
plant species used on Coxsackie virus was investigated. As
a result of the study, it was reported that Eucalyptus
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Table 8. Plants effective against Coxsackie, Semliki forest, Measles and Newcastle disease virus [27, 60, 61, 76, 94, 94,

108-115].
Virus name Extract type Plant species Geographic regions
Coxsackie virus Ethanol, Acacia sieberian, Allium sativum, Aloe vera, Cajanus cajan, Cannabis Rwanda, China,
essential oil, sativa, Capparis tomentosa, Clutia abyssinica, Crassocephalum Jamaica, South Korea,
petroleum multicorymbosum, Curcuma longa, Dracaena steudtner, Dysphania Bulgaria
ether,ethyl ambrosioides, Eucalyptus bicostata, Euphorbia granti, Euphorbia hirta,
acetate, Fragaria vesca, Guaiacum officinale, Hibiscus sabdariffa, Laggera brevipes,
aqueous, Markhamia lutea, Moringa oleifera, Osmunda regalis, Petiveria alliacea,
methanol Plantago palmata, Polygonum pulchrum, Raoulia australis, Rubus idaeus,
Solanum incanum, Tillandsia recurvata, Triumfetta rhomboide, Vaccinium
myrtillis, Vaccinium vitis-idaea, Vernonia lasiopus, Zingiber officinale
Semliki forest  Ethanol Erythrina abyssinica, Glycine javanica, Markhamia lutea Rwanda
virus
Measles virus Ethanol Indigofea arrecta, Solanum incanum Rwanda
Newcastle methanol, Abutilon figarianum, Acacia nilotica, Aloe sinkitana, Aristolochia Sudan, Tanzania
disease virus  petroleum bracteolate, Avicennia marina, Caralluma retrospiciens, Cissus
(NDV) ether, quadrangularis, Commiphora swynnertonii, Croton zambesicus, Diospyros
chloroform mespiliformis, Harrisonia abyssinica, Ipomoea carnea, Lavandula

coronopifolia, Maerua oblongifolia, Maytenus senegalensis, Nigella sativa,

Prosopis chilensis, Tribulus terrestris, Trigonella foenum-graecum,

Zizyphus spina-christi

bicostata and Dysphania ambrosioides have antiviral
effects [60]. In a study conducted in Jamaica, the effect of
different extracts of plant species used on Coxsackie virus
was investigated. Among the species used, Hibiscus
sabdariffa, Allium sativum, Guaiacum officinale, Moringa
oleifera, Curcuma longa, Zingiber officinale, Petiveria
alliacea, Aloe vera, Cannabis sativa and Tillandsia
recurvata have been reported to have antiviral effects
[61]. As seen in the literature studies, many plant species
have effects against Coxsackie virus. It is thought that the
plants reported in this context may be a natural agents
against Coxsackie virus.

2.17. Semliki forest virus (Genus: Alphavirus)

Semliki Forest virus is an alphavirus found in central,
eastern and southern Africa. It is known to cause disease in
animals, especially humans. It is transmitted by mosquito
bites. People usually have mild symptoms [109]. The plant
species used against the Semliki forest are shown in
Table 8. The effect of ethanol extracts of 100 different
plant species from Rwanda on the Semliki forest was
investigated. As a result of the study, the viral titer
reduction factors of plant species of Erythrina abyssinica,
Glycine javanica and Markhamia lutea varying between 10
and 10° have been reported [27]. According to the
literature data, it is thought that the plants reported may
be a source of natural agents against the Semliki Forest
virus.

2.18. Measles virus (Genus: Morbillivirus)

Measles virus causes measles, a highly contagious
disease transmitted by respiratory aerosols that triggers
atemporary but severe immunosuppression [110].
Symptoms include fever higher than 40°C (104°F), cough,
runny nose, inflammation of the eyes, erythematous rash.
Also, small white spots known as Koplik spots can be seen
in the mouth [111]. The virus is spread through close
personal contact through coughing and sneezing, or
through direct contact with secretions. Although it is
usually seen as a childhood disease, it can affect people of
all ages. A person usually gets the disease once in their
lifetime. Vaccines are highly effective in preventing the
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disease [112]. Plants effective against Measles virus are
listed in Table 8. The effect of ethanol extracts of
100 different plant species from Rwanda on Measles virus
was investigated. Among the species used, the viral titer
reduction factors of Indigofea arrecta and Solanum
incanum were reported to be 10° [27]. In this context, it
is thought that plants that are reported to be supportive
of measles disease, which do not have a general
treatment other than vaccine, can be used.

2.19. Newcastle disease virus (NDV)
Orthoavulavirus)

(Genus:

Newcastle disease virus (NDV) causes a contagious viral
avian disease that affects many domestic and wild bird
species [113]. It can also infect humans. Although it can
infect humans, most cases are asymptomatic. Rarely, it
may cause mild fever and flu-like symptoms and/or
conjunctivitis. There is no known cure for NDV [114].
Plant species effective against NDV are shown in Table 8.
In a study conducted in Sudan, the effect of extracts from
23 plants on NDV was investigated. Among the species
used, Abutilon figarianum, Acacia nilotica, Aloe
sinkitana, Aristolochia bracteolate, Avicennia marina,
Caralluma retrospiciens, Cissus quadrangularis, Croton
zambesicus, Diospyros  mespiliformis, Harrisonia
abyssinica, Ipomoea carnea, Lavandula coronopifolia,
Maerua oblongifolia, Maytenus senegalensis, Nigella
sativa, Prosopis chilensis, Tribulus terrestris, Trigonella
foenum-graecum and Zizyphus spina-christi have been
reported to have antiviral effects [84]. It has been
reported that Commiphora swynnertonii, grown in
Tanzania, has an antiviral effect on NDV [115]. In this
context, it is thought that the plants reported in the
literature can be used as a natural source against NDV.

2.20. Coronavirus (Family: Coronaviridae)

Diseases in both birds and mammals may be caused by
coronaviruses, which are RNA viruses. Some of them, such
as MERS-CoV, SARS-CoV, and COVID-19 (SARS-CoV 2),
might induce potentially fatal respiratory tract infections
in humans [116, 117]. In 2019, researchers identified a
novel coronavirus they call SARS-CoV-2 or Covid-19. High
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Table 9. Plants effective against coronavirus [42,61,68, 116-135].

Geographic regions

Aegle marmelos, Aesculus hippocastanum, Allium sativum, Aloe vera,
Anastatica hierochuntica, Asteriscus hierochunticus, Azadirachta
indica, Bombax ceiba, Camellia sinesis, Cannabis sativa, Cenostigma
pluviosum subsp. peltophoroides, Cinnamomum verum, Citrus
reticulata, Citrus sinensis, Cupressus sempervirens, Curcuma longa,
Cyperus rotundus, Echinaceae purpurea, Eucalyptus globulus,

Virus name Extract type Plant species
Coronavirus essential oil,

aqueous, methanol,

ethyl acetate,

methanolic-

aqueous, water,

ethanol, crude

extract

Filipendula ulmaria, Gingko biloba, Glycyrrhiza glabra, Guaiacum
officinale, Hibiscus sabdariffa, Houttuynia cordata, Juniperus
oxycedrus, Justicia adhatoda, Kickxia aegyptiaca, Laurus nobilis,
Mentha piperita, Moringa oleifera, Morus alba subsp. alba, Morus alba
subsp. rosea, Morus rubra, Nicotiana benthamiana, Ocimum basilicum,
Ocimum tenuiflorum, Origanum vulgare, Panax ginseng, Petiveria
alliacea, Piper longum, Piper nigrum, Pistacia palaestina, Rhodiola
rosea, Salvia officinalis, Sambucus nigra, Satureja thymbra, Silybum
marianum, Thuja orientalis, Thymus vulgaris, Tillandsia recurvata,

Lebanon, Jamaica,
China, Belgium,
India, Brazil, Tunusia,
Korea, Bangladesh,
Egypt, Nigeria, Iran,
Italy

Trifollium sp., Vitis vinifera, Withania somnifera, Zingiber officinale

temperature, dry cough, weakness, trouble breathing,
anosmia, and loss of taste are only few of the symptoms.
On average, it takes the virus anything from one day to
two weeks to become noticeable after first exposure. Mild
symptoms are typical. However, it has been linked to
asevere respiratory illness in a small percentage of
patients. In turn, this may lead to complications including
blood clots and organ failure. Transmission of SARS-CoV-2
often takes place via close contact between infected
individuals [118, 119]. Several vaccines against SARS-CoV 2
have been developed. The condition may be easily
recovered from with the use of supportive therapies. In
this context, the plant species tested against Coronavirus
are shown in Table 9.

In a study conducted in China, the effect of extracts
obtained from Trifollium species on SARS-CoV was
investigated. As a result of the study, some Trifollium sp.
species have been reported to have a certain effect [68].
The effect of different plant species on SARS-CoV was
investigated in Lebanon. As a result of the study, it was
determined that Laurus nobilis, Juniperus oxycedrus,
Thuja orientalis, Cupressus sempervirens, Pistacia
palaestina, Salvia officinalis and Satureja thymbra showed
significant effects. In addition, it has been reported that
the best effect is at 120 pg/mL in L. nobilis species [42]. In
another study conducted in China, it was reported that
Houttuynia cordata has an effect on SARS-CoV [120]. In a
study conducted in India, the effects of extracts obtained
from species belonging to different genera on SARS-CoV-2
were reported. As a result of the study, it has been
reported that the leaves, rhizome or bulb parts of Justicia
adhatoda, Ocimum tenuiflorum, Piper longum, Camellia
sinesis and Zingiber officiale can be effective [121]. In a
study conducted in Tunisia, the effect of extracts obtained
from different parts of species belonging to the Morus
genus on human coronavirus 229E (HCoV-229E) was
investigated. Of the species used, Morus rubra, M. alba
subsp. alba and M. alba subsp. rosea leaves exhibited
maximum antiviral activity on HCoV-229E, while the
average effective concentration range was reported to be
50-200 pg/mL [122]. In a study conducted in India, the
effects of components obtained from many different
species on SARS-CoV-2 were examined. Among the species
used, Silybin, an active ingredient in Silybum marianum,
and withaferin A from Withania somnifera have been
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reported to have an inhibitory effect on SARS-CoV-2
[123]. In the study conducted in Jamaica, the effect on
SARS-CoV was investigated by using plant extracts of
different genera. Among the species used, Hibiscus
sabdariffa, Allium sativum, Guaiacum officinale, Moringa
oleifera, Curcuma longa, Zingiber officinale, Petiveria
alliacea, Aloe vera, Cannabis sativa and Tillandsia
recurvata have been reported to have antiviral effects
[61]. In a study conducted in India, the effect of Justicia
adhatoda on SARS-CoV was investigated. As a result of
the study, vasicoline, vasicolinone, vasicinone, vasicine,
adhatodine and anisotine alkaloids of J. adhatoda were
obtained by certain methods and it was reported that
these alkaloids have antiviral effects [124]. The effects of
the components obtained from Nicotiana benthamiana,
which was used in a study conducted in Korea, on SARS-
CoV-2 were investigated. It has been reported that
compounds from the N. benthamiana sample used
induced antibodies and elicited a humoral immune
response in mice, and that these antibodies potently
neutralized live SARS-CoV-2 in vitro [125]. In a study
conducted in Bangladesh, the effects of different extracts
obtained from 46 plant species on SARS-CoV-2 were
investigated. Among the species used, it has been
reported that components such as curcumin, 6-gingerol,
gingeronone A, hesperidin, luteolin, vitamin C, seselin,
guaiol, gedunin, pongamol, azadirachtin, humulene
epoxide, caryophyllene oxide, kaempferol-3-O-(6"-O-Ep-
coumaroyl)-8-D glucopyranoside, feralolide, 9-dihydroxyl-
2-0-(z)-cinnamoyl-7-methoxy-aloesin, aloeresin,
quercetin, catechin hydrate, kaempferol, ajoene, allicin,
alliin, allyl methyl thiosulfinate, methyl allyl thiosulfinat,
allitridin, diallyl sulfide, garlicin, lectin and anisotine
obtained from Justicia adhatoda, Allium sativum, Aloe
vera, Bombax ceiba, Cyperus rotundus, Azadirachta
indica, Piper nigrum, Aegle marmelos, Citrus sinensis,
Zingiber officinale and Curcuma longa have an effect on
SARS-CoV-2 [126]. In a study conducted in Bangladesh,
the effects of Cannabis sativa on SARS-CoV-2 were
investigated. It has been reported that C. sativa used in
the study suppresses viral entry and viral activation by
downregulating ACE2 receptor and TMPRSS2 enzymes in
the host cellular system [127]. The effects of methanol
extract obtained from Asteriscus hierochunticus used in
astudy conducted in Nigeria on SARS-CoV-2 were
investigated. It has been reported that the binding ability



of (-)-(2Z,6E,9E)8a-hydroxy-2,6,9-humulatrien-1(12)
obtained from A. hierochunticus (AG) = 20.05-28.93
kcal/mol [128]. In a study conducted in Egypt, the effects
of methanol extract obtained from different plant species
on SARS-CoV-2 were examined. The effect of the preferred
Anastatica hierochuntica, Citrus reticulata and Kickxia
aegyptiaca species in the study was reported to be
between 2.5 and 66.72 pg/mL (LC50) [129]. In another
study conducted in India, the effect of a component in
Aegle marmelos on SARS-CoV-2 was investigated. It has
been reported that the seselin compound purified from the
leaf extracts of A. marmelos has a binding energy of
6.3-6.9 kcal/mol in the spike protein S2, the main protease
of COVID-19 and the free enzyme of the main protease of
SARS-CoV-2 (2019-nCoV) [130]. In a study conducted in
Iran, the effects of essential oils of plant species belonging
to different genera on SARS-CoV-2 were evaluated. It has
been reported that the compounds obtained from Zingiber
officinale, Glycyrrhiza glabra Sambucus nigra, Panax
ginseng, Ocimum basilicum and Origanum vulgare used in
the study exhibit significant binding strength on ACE2
[131]. In a study conducted in Italy, the effect of the
extract obtained from Vitis vinifera on SARS-CoV-2 was
examined. It was reported that most of the compounds
obtained from V. vinifera preferred in the study were
quercetin derivatives, among others luteolin, kaempferol,
apigenin, isorhamnetin, myricetin, chrysoeriol, biochanin,
isoocanin and scutellarein. It has also been reported that
this strain has the ability to inhibit SARS-CoV-2 at a very
low concentration of 10 pg/mL [132]. In a study on drug
development recommendations against SARS CoV-2, it was
reported that Glycyrrhizin and its metabolite
18-B-glycyrrhetinic acid and Baicalin may be useful in
accelerating drug development [133]. In a study conducted
in Brazil, the effect of Cenostigma pluviosum subsp.
peltophoroides on SARS-CoV was investigated. It was
reported that the ethyl acetate extract obtained from the
plant species used was 100% effective [134]. The effect on
SARS-CoV was investigated by using different plant species
in Belgium. It has been reported that Aesculus
hippocastanum, Camellia sinensis, C. verum, Curcuma
longa, Echinaceae purpurea, Eucalyptus globulus,
Filipendula ulmaria, Gingko biloba, Glycyrrhiza glabra,
Mentha piperita, Rhodiola rosea, Salvia officinalis, Thmus
vulgaris and Zingiber officinale act at concentrations of
3.125-50 ug/mL [135]. According to literature data, plants
that are effective on Coronavirus have been determined.
In this context, it is thought that these plants can be a
source, especially in drug designs.

2.21. Adenovirus (ADV-3, ADV-5, ADV-8, ADV-11)
(Family: Adenoviridae)

Adenoviruses are pathogens that cause diseases in
humans and animals. They can cause respiratory diseases,
conjunctival diseases, cystitis and sometimes
gastroenteritis. Table 10 lists the plant species reported to
be effective against Adenovirus. In a study conducted in
Iran, it was reported that the effect of Chelidonium majus
on ADV-5 is high [41]. In a study conducted in Brazil, the
effect of ethanol extracts of Cymbopogon citratus and
C. nardus on ADV-5 was investigated. At the end of the
study, it was reported that the plant extracts had an effect
at average concentration of 75 pg/mL [136]. In a study
reported from Pakistan, it was reported that Ocimum
basilicum had effects on ADV-3 at 74.1 and >1000 pg/mL,
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effects on ADV-8 at 129.6 and > 200 pg/mL and on ADV-11
at 91.9 pg/mL and 129.1 pg/mL [137]. In this context,
many plants have been reported to be effective on
different Adenovirus types.

2.22. Canine distemper virus (CDV) (Genus:
Morbillivirus)

Canine distemper virus (CDV) is a virus that infects
many mammals, including domestic and wild dog breeds,
coyote, fox, panda, wolf, ferret, skunk, raccoon, and
feline. Its symptoms include high fever, conjunctivitis,
runny nose, shortness of breath, coughing, vomiting,
diarrhea, lethargy [138]. The plants tested in the
literature against CDV agents are shown in Table 10. In a
study conducted in South Africa, the effects of hexane,
dichloromethane, acetone and methanol extracts of
Plumbago zeylanica and Carissa edulis plants on CDV
were investigated. As a result of the study, it was
reported that the inhibition was 50% and 75%,
respectively [50]. According to literature data, herbal
medicines are thought to be effective against CDV.

2.23. Lumpy skin disease virus (LSDV) (Genus:
Capripoxvirus)

Lumpy skin disease virus (LSDV) is a contagious virus
that causes lumpy skin disease. High fever is its typical
symptom. Infected cattle may develop edematous
swellings on the limbs and lameness may occur. The virus
can have significant economic effects. It causes
permanent damage to the skin of infected animals and
the commercial value of their hides decreases. The
disease can often result in chronic fatigue, decreased
milk production, poor growth, infertility, miscarriage and
sometimes death [139,140]. Plant species reported to be
effective against LSDV are listed in Table 10. In a study
conducted in South Africa, it was reported that acetone
extract of Podocarpus henkelii had an effect on LSDV
[50]. According to this data, it is thought that P. henkelii
may contribute to reducing the effect of LSDV infections.

2.24. Enterovirus (Family: Picornaviridae)

Enterovirus is an RNA virus associated with various
human and mammalian diseases that affect many people
worldwide each year [141]. It is usually found in the
respiratory secretions and feces of the infected person.
The vast majority of patients are children younger than
5years old. Symptoms include many different
manifestations such as hand, foot and mouth disease,
acute hemorrhagic conjunctivitis, aseptic meningitis,
myocarditis, acute flaccid paralysis [142,143]. Treatment
of enterovirus is usually supportive therapy. Studies on
enterovirus are shown in Table 10. In studies conducted
in South Korea and India, the effects of acetone, ethanol,
aqueous, petroleum ether and ethyl acetate extracts
obtained from plant samples on Enterovirus were
investigated. Among the species used, Antidesma bunius,
Caseria graveolens, Cleistanthus patulus, Calycadenia
oppositifolia, Hypericum gaitii, Millettia extensa,
Prionium  serratum, Rubus ellipticus, Ventilago
maderaspatana and Raoulia australis have been reported
to have antiviral effects on Enterovirus [94,144].
According to the literature data, the use of plants
reported in the literature may be beneficial in reducing
the effects of Enterovirus.
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Table 10. Plants effective against Adenovirus, Canine distemper, Lumpy skin disease and Enterovirus [41, 50, 91, 94, 136-

144].
Virus name Extract type Plant species Geographic regions
Adenovirus ethanolic-aqueous, Chelidonium majus, Cymbopogon citratus, Cymbopogon nardus, Iran, Brazil, Pakistan
(ADV-3, ADV-5, aqueous, ethanol Nymphea alba, Ocimum basilicum, Rhus coriaria, Terminalia chebula
ADV-8, ADV-11)
Canine hexane, Carissa edulis, Podocarpus henkelii, Plumbago zeylanica South Africa
distemper virlis dichloromethane,
(CDV) acetone, methanol
Lumpy skin  hexane, Carissa edulis, Podocarpus henkelii, Plumbago zeylanica South Africa
disease virus  dichloromethane,
(LSDV) acetone, methanol
Enterovirus acetone, ethanol, Antidesma bunius, graveolens, Cleistanthus patulus, South Korea, India

aqueous, petroleum Calycadenia oppositifolia,

Hypericum gaitii, Millettia extensa,

ether, ethyl acetate  Prionium serratum, Raoulia australis, Rubus ellipticus, Ventilago

maderaspatana

2.25. Hepatitis A, B, C virus (Genus: Hepatovirus)

Hepatitis is an inflammation of the liver tissue with
types A, B, C, D and E, which is marked by a yellow color in
the skin and whites of the eyes [145]. In addition, loss of
appetite, vomiting, fatigue, abdominal pain and diarrhea
may occur. Depending on the course of the disease, it is
acute if it resolves within 6 months, and chronic if it lasts
longer than 6 months [146]. Acute hepatitis can resolve on
its own. But chronic hepatitis can cause cirrhosis, liver
failure, and liver cancer. Excessive alcohol consumption,
drugs, toxins, autoimmune diseases can cause hepatitis
[147,148]. Types A and E are spread through contaminated
food and water. In addition, type B can be transmitted
sexually, from mother to the baby during pregnancy and
through infected blood. Type C is usually transmitted by
blood. Type D can be transmitted to people infected with
type B. A, B and D can be prevented by vaccination.
Antiviral drugs are usually recommended for patients with
C. Hepatitis causes more than one million deaths per year.
Generally, cirrhosis and liver cancer are seen in the
majority of deaths [149-151]. In our study, plants effective
on hepatitis were compiled in the literature (Table 11).

In a study conducted in China, the effect of the
components obtained from Senecio spp. on Hepatitis B was
investigated. It was reported that the sesquiterpene
lactone isolated at the end of the study reduced the
number of virions in quantitative PCR analysis [152]. In a
study conducted in South Korea, it was reported that the

average effect value of Paeonia lactiflora species on
Hepatitis B virus was between 1.0 and 8.1 pg/mL [153]. In
a study conducted in Egypt, the effect of crude extract of
Dianthus caryophyllus and Lupinus termes on Hepatitis A
virus was investigated. At the end of the study, it was
reported that the effect values were 92.6% and 93.7%,
respectively [48]. In a study conducted in Pakistan, the
effect of Acacia nilotica on Hepatitis C was examined. As
a result of the study, it was reported that acetone and
methanol extracts showed 50% inhibition [154]. In a study
conducted in Indonesia, the effect of extracts obtained
from plant species belonging to different genera on
Hepatitis C was investigated. As a result of the study, it
was reported that Toona sureni, Melicope latifolia,
Melanolepis multiglandulosa and Ficus fistulosa have
antiviral effects on HCV [155]. It has been reported that
Acanthus ilicifolius ethanol extract, used in a study
conducted in China, has an effect on hepatitis B virus
[156]. In a study conducted in Sudan, the effect of
different extracts obtained from 60 plant species on
Hepatitis B was investigated. Among the species used, the
effect values of Guiera senegalensis, Pulicaria crispa,
Coccinea grandis, Fumaria parviflora, Capparis decidua,
Corallocarpus epigeus, Indigofera caerulea, Abutilon
figarianum and Acacia oerfota were reported to be 10.65,
14.45, 31.57, 35.44, 66.82, 71.9, 73.21, 99.76 and
101.46, respectively, as LC50 [157]. Ethanol extracts of
Hibiscus sabdariffa, Allium sativum, Guaiacum officinale,
Moringa oleifera, Curcuma longa, Zingiber officinale,
Petiveria alliacea, Aloe vera, Cannabis sativa and

Table 11. Plants effective against hepatitis virus [48, 61, 91, 152-157].

Virus name Extract type Plant species Geographic regions

Hepatit A virus water, ethanol Dianthus caryophyllus, Lupinus termes, Origanum bastetanum, T. zygis- Egypt, Spain
gracilis, Thymus longiflorus, Thymus membranaceus, Ziziphora hispanica

Hepatit B virus ethyl acetate, Abutilon figarianum, Acacia oerfota, Acanthus ilicifolius, Allium sativum,  South Korea,

aqueous, alcoholic, Aloe vera, Cannabis sativa,

Capparis decidua, Coccinea grandis, Jamaica, China,

ethanol, sequential Corallocarpus epigeus, Curcuma longa, Fumaria parviflora, Guaiacum Sudan
organic, officinale, Guiera senegalensis, Hibiscus sabdariffa, Indigofera caerulea,

dichloromethane,
hexane, methanol

Moringa oleifera, Paeonia lactiflora, Petiveria alliacea, Pulicaria crispa,
Senecio sp., Tillandsia recurvata, Zingiber officinale

Hepatitis C virus  ethanol, aqueous, Acacia nilotica, Allium sativum, Aloe vera, Cannabis sativa, Curcuma Jamaica, Indonesia,

acetone, methanol longa, Ficus fistulosa,
Melanolepis multiglandulosa,

Guaiacum officinale, Hibiscus sabdariffa, Pakistan

Melicope latifolia, Moringa oleifera,

Petiveria alliacea, Tillandsia recurvata, Toona sureni, Zingiber officinale
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Tillandsia recurvata have been reported to have
antiviral effects on Hepatitis B virus in Jamaica. In
addition, in the same study, it was reported that Hibiscus
sabdariffa, Allium sativum, Guaiacum officinale, Moringa
oleifera, Curcuma longa, Zingiber officinale, Petiveria
alliacea, Aloe vera, Cannabis sativa and Tillandsia
recurvata have antiviral effects against Hepatitis C [61].
In a study conducted in Spain, the effect of ethanolic-
aqueous extract of plant species belonging to different
genera on Hepatitis A virus was investigated. Origanum
bastetanum, Thymus zygis-gracilis, T. longiflorus,
T. membranaceus, Ziziphora hispanica plants have been
reported to have antiviral effects [91]. According to the
literature data, the plants reported can make a significant
contribution in reducing the effects of Hepatitis A, B and C
viruses. In this context, it is thought that the plants
reported in the literature can be used against hepatitis in
pharmacological designs.

3. Conclusions

The severity of viral infections' consequences for living
things has been rising in recent years. The current
selection of antiviral medications is woefully inadequate.
This research collects information on the harmful effects
of viruses on living things and the plants that may be used
to counteract such effects. Studies have shown that a wide
variety of plant species may serve as effective tools in the
fight against and treatment of viral infections. Thus,
natural remedies are being seen as the primary tool in the
fight against viruses. In addition, it is very important to
carry out pharmacological studies by paying attention to
the synergistic effects of compounds found in plant
extracts.
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