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Abstract

After the emergence of novel corona virus infection,
in Wuhan, the city of China, this deadly pandemic in
no time has affected the whole world including 216
countries [1]. Till now, no specific medicine or
vaccine has been identified as its ultimate treatment.
According to our analysis, it is found that traditional
Chinese and Moroccan medicines, Indian traditional
herbal medicines, and a wide variety of plants are
effective in boosting our immunity which ultimately

helps to fight against this virus.

We have summarized 164 phytochemicals from these
80 plants that includes Yupingfeng San, Astragalus,
Fangfeng, Yingiao san, Maxinshigan tang, Baihegujin
tang, Radix scutellaria, Ginseng, Crocus sativus, etc.

All the phytochemicals were found to have different
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roles in inhibiting and suppressing the virus
mechanisms and in relieving the symptoms against
COVID-19. Further in-vitro and in-vivo experiments
and research on these phyto-chemicals are needed to
find the best possible treatment against COVID-19.

Keywords: Plant biodiversity; COVID-19

1. Introduction

The first person who was observed to be contracted
with COVID-19 was most probably a 55-year-old
individual from the province of Hubei in China [1].
The upsurge of the COVID-19 is creating chaos
globally due to deficient danger calculation
concerning the seriousness of the stich [2]. COVID-

19 is positive sense RNA virus [3], having altogether
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39 species beneath the inclusive monarchy of
Riboviria, which belongs to the family Coronaviridae,
suborder Cornidovirineae and order Nidovirales [4].
Nearly all the species under this monarchy are
enzootic and only a few of them can cause human
infections. Presently, seven human coronaviruses
have been confirmed [5]. The very first article
associated with 2019-nCoV was published on January
21st, which affirmed that 2019-CoV resides with the
group B-CoV, sharing heritage with bat coronavirus
HKU9-1 [6]. Latest researches revealed that SARS-
CoV-2 has a genomic organization analogous to f-
coronaviruses [7], which consists of a viral capsid
proteins (N) gene, a spike protein (S) gene, 5-UTR,
3'-UTR, a replicase compound (orflab) programming
non-operational protein (nsps), a sheath protein (M)
gene, wrapping protein (E) gene, and several
unidentified non-structural open reading frames [8].
By Dec 2021, this pandemic has caused 5,595,610
deaths worldwide, as per the reports presented by
World Health Organization.

As there is no actual treatment of this disease, natural
compounds with high bioavailability and little
cytotoxicity appear to be the most effective runners in

this regard.

2. Mode of Transmission

Pigs, camels and bats generally establish a common
host system for the coronaviruses. These
coronaviruses are somehow transmitted from these
animals to humans [9]. And are transferred from
human to other human by means of cough, sneezing,
or hand shaking; and thus, settle themselves in the

respiratory tracts [10]. Coronaviruses have an
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incubation period of about 2 to 14 days [11].

3. Symptoms

The symptoms may vary person to person but the
common symptoms of this disease include high fever,
sore throat, fatigue, breathlessness, cough, loss of
taste or smell, tiredness and diarrhea etc. In severe
cases, loss of movement and multi-organ failure and

severe pneumonia has been observed.

4. Traditional Chinese Medicine

TCM believes that Qi is the structure that maintains
basic functions of the body. This can be helpful in
maintaining the body functions but can also harm our
health by damaging our lungs. Therefore, the purpose
of TCM is to guard lungs. The lungs are not only
essential for oxygenating our body but can also play a
role in immune system of the body. When your
immune system is strong, you can prevent
coronavirus. There are some medicines that help to

keep our immune system strong.

Yupingfeng San, a prehistoric herbal drug used to
prevent lung diseases. There are three herbs used in
this medicine: Astragalus reduces phlegm, Fangfeng
removes dampness, Atractylodes improves Qi of
spleen, which can disturb our ingestion. Thus,

regulating body’s immune function.

Coronavirus mild infected individuals repeatedly have
perspiration, thirst, fever, sore throat and floating
pulse etc. These patients can be treated with Yingiao
san, a medicinal herb that has antiviral functions and
can be used to boost invulnerable functions of upper

respiratory tract [12].
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If pathogenic Qi is too strong, the healthy Qi will be
damaged and lungs will not work. Therefore, extra
saliva will be produced and patients to respire any
longer. Maxinshigan tang (decoction) and Baihegujin
tang are the Chinese medicinal herbs which can be
used to expel pathogenic Qi and benefit the lung to
eject saliva [13]. Another Chinese herb, Baicalin is a
flavonoid from Radix scutellaria was originated to be
an inhibitor of SARS-CoV in vitro [14]. Ginseng
stem-leaf saponins actively stimulates the exact
antibodies response against infectious bronchitis virus
[15].

5. Indian Herbal Medicines

Indian herbs have been used traditionally against
various microbial diseases and are considered to be
anti-inflammatory and immune boosting medicines. A
variety of species can be used for the treatment of
COVID-19. Glycyrrhiza glabra [16] and Allium
sativum [17] prevents the viral replication of SARS-
CoV and could be used against SARS-CoV-2.
Andrographis paniculata, wused in Ayurvedic
medicinal system has strong effect against viral

respiratory tract infections.

It was observed that A. paniculata suppressed the
pathogenic effects of SARS-CoV [18]. Vitex trifolia
and Sphaeranthus indicus reduces inflammatory
cytokines in a pathway implicated in respiratory
distress in SARS-CoV [19]. Salacia oblonga [20]
another plant suppresses angiotensin Il and AT1
gesture associated to lung harm. Clerodendrum
inerme Gaertn acts as inhibitor by targeting
ribosomes of SARS-CoV-2 [21].
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Indian medicinal herbs have been recommended to
use against covid-19. Among these Tinospora
cordifoliza  (Ayurveda)  for  chronic  fever,
Andrographis paniculata (Siddha) for fever and cold,
, Zizyphus jujube, Cydonia oblonga and Cordia myxa
(Unani) as anti-inflammatory, smooth muscle
relaxant, anti-influenza agent, and Arsenicum album
30 (Homeopathy) as effective drugs, have been
recommended as preventive medicinal herbs against
covid-19. Agastya haritaki (Ayurveda) for upper
respiratory tract infections, Anuthaila for respiratory
infections, Adathodai manapagu (Ayurveda) against
temperature, Bryonia alba reduce lung inflammation,
Rgus toxico dendron for viral infections, Atropa
belladonna for asthma and Bignonia sempervirens
(homeopathy) for asthma, chronic lung diseases,
Eupatorium perfoliatum for respiratory symptoms,
Vishasura kudineer (Siddha) for fever and Kabasura
kudineer (Siddha) for sore throat, fever, cough,
shortness of breath have been recommended as

treatment against various symptoms of COVID-109.

6. Ayurvedic Medicine “Kadha”

Kadha is a liquid formulated from less juicy or dry
herbs and spices. The ministry of Ayush, Government
of India recommends the use of Kadha for immune
boosting against coronavirus. There are almost 108
phytochemicals in the herbs used in recipe of Kadha
which has been mentioned in table 1 [22]. Ayurvedic
medicines are used for treating many viral diseases
for more than 2000 years. These medicines involve
formulation of Kadha (decoction) for oral intake [23,
24].
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Herbs

Common names

Phytochemicals

Ocimum sanctum

Tulsi

Beta-caryophyllene, Oleanolic acid, Ursolic acid,
Rosmarinic acid, Cirsimaritin, Eugenol,
Estragole, Linalool, Eugenic acid, Apigenin,
Isothymusin, Isothymonin, Orientin, Carvacrol,

Vicenin and Cirsilineol

Curcuma Longa

Haldi

Curcumin, Bisdemethoxycurcumin
Demethoxycurcumin, Ar-turmerone, Atlantone,
Alpha-turmerone, Cyclocurcumin, Beta-
turmerone, Calebin A, Vanillin, Trans-Ferulic

acid and Vanillic acid

Tinospora cordiofolia

Giloy

Magnoflorine, Cordioside, Choline,
Tinocordioside, Tinocordifolin ,Beta-Sitosterol,
Jatrorrhizine, Tinosporide, Cordifolioside A,
Berberine,

Tinocordifolioside and Tinosporaside

Piper nigrum

Black pepper

Piperamide, Piperamine, Pipericide,
Sarmentosine, Sarmentine, Brachyamide B,
Dihydropipericide, N-Formylpiperidine,
Guineensine, Isochavicine,
Pentadienoylpiperidine, Tricholein,
Trichostachine, Piperettine, Piperolein B,
Retrofractamide A, Chavicine, Piperine, Piperic
acid, Isopiperine, B-caryophyllene and Nerolidol

Zingiber officinale

Ginger

10-gingerdiol, 6-gingerol, 6-shogaol, Bisabolene,
6-paradol, Zingiberene, 1

dehydrogingerdione, 6- gingerdione, 6-
gingerdiol, Eucalyptol, 4-gingerdiol,

Citral and 10-gingerdione

Syzgiumaromaticum

Clove

Methyl salicylate, beta-caryophyllene, Vanillin,
Eugenol, Campesterol, Crategolic acid, Eugenin,
Kaempferol, Rhamnetin, Gallic acid, Oleanolic
acid, Stigmasterol, Eugenitin, Acetyl eugenol
and Flavonol glucosides

Elletaria cardamomum

Cardamon

Linalool, Geraniol, Protocatechuic acid, Alpha-
terpinyl acetate, 1,8 cineole, Linalyl acetate,
Limonene, 4-terpineol and Protocatechualdehyde

Citrus limon

Lemon

Eriodictyol, Hesperetin, Phloroglucinol,
Quercetin, Vitamin C, Umbelliferone

Withania somnifera

Ashwagandha

Withanolide ,Withanolide A, Withaferin A,
Somniferine, Anaferine, Withanolide B,

Withanone and Choline

International Journal of Plant, Animal and Environmental Sciences

Table 1: Phytochemicals in herbs used for Kadha preparation.
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7. Moroccan Medicinal Plants

By molecular docking, collaboration among the
particles are investigated and the receptor of COVID-
19. The consequences of molecular docking displayed
that amongst 67 molecules of natural basis, three
molecules (Crocin, Digitoxigenin, and B-Eudesmol)
are projected as inhibitors in contrast to the
coronavirus constructed on the energy types of
contact amongst these molecules and considered

protein.

7.1 Crocin

Crocin is the carotenoid chemical compound
responsible for the color of Crocus sativus (saffron).
Crocin helps to boost the body’s immune system and
makes it easier for our body to compete a deadly virus
such as COVID-19. It also has the capability to
prevent the repetition of HSV before and after the

entrance of virions in Vero compartments [25].

7.2 Digitoxigenin

This signifies 11.25% of the amount present in
Nerium Oleander, byproducts of these molecules are
castoff as anti-cancer and anti-viral inhibitors [26].
Recent studies suggest that Nerium oleander can
expectedly border the spread of HTLV-1 by aiming

an exceptional phase in the retroviral lifespan [27].

7.3 p—Eudesmol

In spite of its little quantity of Lauris Nobilis L which
covers only 2.39%, this complex has a good
communication with the goal, and it has important

antiviral and antibacterial control [28].

8. Herbal Treatments
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Herbal medicines have been used as conventional
medicine for dealing with various diseases. Anthemis
hyalina, peels of Citrus sinensis and Nigella sativa
have been used against microbial diseases and are
used as traditional medicines against Covid-19. There
are many plant species that were used to treat SARS
like Lonicera japonica (Japanese honeysuckle used
for digestive disorders), Astragalus membranaceus
(Chinese flowering plant used to treat cold,
respiratory  infections),  Glycyrrhiza  uralensis
(improves spleen function and blood circulation and
also reduce cough), etc. Ocimun sanctum (tulsi plant)
is the herb of all reasons- with vitamin C, antioxidants
and antiviral properties. Its extract can be helpful
against CoV due to its possibility to inhibit replication
of this virus by its ACE Il blocking properties and

immunomodulatory feature [29].

8.1 Anthemis hyaline

The extract of a chamomile plant called Anthemis
hyalina was shown to inhibit virus replication [30].
Chamomile is used in tea making and is also an anti-
inflammatory and anti-microbial agent that helps in
decreasing the wound healing time [31]. The major
components found in the extract were carvacrol and

a-pinene [32].

8.2 Citrus sinensis

Citrus sinensis also called sweet orange, herb used for
medicinal treatments. Turkish people consume Citrus
sinensis by making jam and by taking it as raw fruit to
increase vitamin C levels to help recover from flu
during flu seasons. C. sinensis peel extract majorly
consists of flavonoids like limonene and linalool [33].

These show anti-oxidant and antiviral effects.
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8.3 Nigella sativa

Nigella sativa also recognized as black cumin or
black seeds are commonly used in bakery items.
Combination of Nigella sativa seeds and honey has
been used to treat nasal and upper respiratory tract
infections. The large traditional use of Nigella sativa
as panacea in North African, Indian, Pakistani and
Turkish societies came from Islamic belief and also
Bible. It has been used in many researches works due
to its antiviral, anti-inflammatory, immune-
modulatory and antimicrobial actions. The main
components of N. sativa that act as inhibitors for
COVID-19 are Nigellidine and a-heredin. The
traditional practice of using black seed formula and its
steam relieves the symptoms of the COVID-19 [34-
36].

9. Liquorice Root

Liquorice root (Glycyrrhiza spp.) is used as a vital
component in TCM formulations. This root is used to
soothe gastrointestinal problems. It also contains
glycyrrhizic acid, which have anti-inflammatory and
immune boosting properties [37]. There is a
compound in this root called as “Liquiritin”. This
compound is found helpful in treating coronavirus by
stopping replication of the novel disease in monkey
cells. The health professionals from Peking University
wrote in a preprint paper that “We recommend
liquiritin as a competitive candidate for treating
COVID-19”. Liquiritin purposes as an antioxidant and
has neuroprotective and therapeutic consequences on
patients. This is usually a form of herbal compounds
in licorice tablets in China, where traditional
medicines have been advertised in Beijing for the

treatment of coronavirus. These medicines work on
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immune system of the individual and help to fight

coronavirus [38].

10. Herbs that Boosts Immunity

As we all know, there is no vaccine available for
COVID-19, but we can prevent the virus by
supporting immune systems. Good nutrition like
eating variety of food, cutting back salt and eating
juices and staying hydrated can also reduce the

chances to get infected.

10.1 Holy basil

Its leaves are abundant in vitamins, anti-oxidants,
flavanol and Eugenol which is a bioactive complex
having anti-bacterial, anti-fungal and anti-microbial
properties. It also functions in decreasing stress and

maintaining glucose level in plasma.

10.2 Fenugreek

It’s a well-known plant which acts as a natural anti-
oxidant and boosts the function of our immune
system. It helps to fight against COVID-19 by

strengthening immune system.

10.3 Ginger

Ginger is a well-known anti-fungal, anti-
inflammatory and anti-cancer agent. It serves as a
remedy for colds, coughs, asthma, nausea, travel
sickness, arthritis, and several gastrointestinal

sicknesses.

10.4 Garlic
It has strong anti-oxidant properties, and also helps in
dropping stress and high plasma compression. It also

aids in improving thiamine (vitamin B1) engagement
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in body and avoids beriberi.

10.5 Turmeric
It has a bioactive complex recognized as curcumin,

which acts as an anti-inflammatory negotiator.

11. Phytochemicals in Drug Therapy against
COVID-19

It is reported that in a therapeutic plant catalogue
of 32,297 probable
top

screening, out antiviral

phytochemicals, nine  novel  non-toxic
phytochemicals were selected as inhibitors of SARS-
CoV-2 3CL pro activity in addition to the replication
of virus. Among these identified phytochemicals
5,7,3",4"-Tetrahydroxy-2’-(3,3-dimethylallyl)

isoflavone obtained from Psorothamnus arborescens
[39] showed highest docking scores and binding
energies and it was also originated in traditional
histories.  These
in the Table 2.

Psorothamnus arborescens has been used as anti-

Chinese medication nine

phytochemicals are mentioned

leishmanial plant. Myrica cerifera has been used to

DOI: 10.26502/ijpaes.202127

treat laryngitis, sinuses and chest congestion, sore
throat due to scarlatina and it also stimulates blood
[40]. Poit

antimicrobial activity and is used for treatment of

production Hyptis atrorubens has
unspecified medicinal disorders. Phaseolus vulgaris
has been used for its anti-inflammatory, anti-oxidant
and anti-bacterial consequences. Phyllanthus emblica
used in Indian traditional medicine as Unani and
Ayurvedic medicines has been considered as anti-
oxidant and anti-inflammatory agent. Fraxinus
sieboldiana, a plant found in northern areas of
Pakistan has been traditionally used for malaria and
pneumonia. Camellia sinensis has been used widely
for nasal and throat infections. Glycyrrhiza uralensis
has been wused for reducing cough,
blood

Amaranthus tricolor has been used to treat pain and
All the

phytochemicals of the above plants that have been

improving

respiratory  system  and circulations.

for improvement in blood circulation.
screened can be used as effective compounds for

covid-19 drug therapy [40, 41]

Phytochemicals

Plants

5,7,3",4'-Tetrahydroxy-2’-(3,3-dimethylallyl) isoflavone

Psorothamnus arborescens

Myricitrin

Myrica cerifera

Methyl rosmarinate

Hyptis atrorubens Poit

3,5,7,3',4",5"-hexahydroxy flavanone-3-O-beta-D-glucopyranoside

Phaseolus vulgaris

(2S)-Eriodictyol 7-O-(6"-O-galloyl)-beta-D-glucopyranoside

Phyllanthus emblica

Calceolarioside B

Fraxinus sieboldiana

Myricetin 3-O-beta-D-glucopyranoside

Camellia sinensis

Licoleafol

Glycyrrhiza uralensis

Amaranthin

Amaranthus tricolor

Table 2: Phytochemicals extracted from plants for screening.
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12. Nutritional Interventions

12.1 Vitamin A

It is considered as an “anti-infective” and “anti-
inflammation” vitamin which exhibits immune
boosting effects. Vitamin A deficiency causes
diseases of respiratory tract and lung diseases while
Vitamin A supplementation can prevent repeated
respiratory infections [42]. The body uses vitamin A
to build and repair lung tissues. Therefore, vitamin A
consisting plant foods like mangoes, carrots,
tangerines etc. or Vitamin A supplements could be
effective in improving the immune system against the
complications of COVID-19 [43].

12.2 Vitamin B

A liquid-soluble vitamin can be used as a basic option
in dealing with covid-19. Vitamin B2 (riboflavin) and
UV light reduces the titer of MERS-CoV in human
plasma substances [44]. Vitamin B3 inhibits
neutrophil penetration into the lungs produces anti-
inflammatory result throughout aperture-induced lung
damage [45]. Furthermore, vitamin B6 has a specific
role in strengthening immune system. Shortage of
vitamin B may lead to weak immune responses in
host bodies therefore vitamin B supplements must be
provided to diseased patients as immune boosters
[42].

12.3 Vitamin C

Another vitamin also known as ascorbic acid that is
soluble in water plays a significant part in immune
system. It has been observed in various trials that
vitamin C supplements prevented the vulnerability to
lower breathing tract diseases (including ARDS,
pneumonia etc.) and also acted as a weak anti-

histamine agent against flu and swollen sinuses [46].
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As covid-19 includes various symptoms of
pneumonia, lower respiratory tract infection and many
other flu symptoms, therefore vitamin C intake can
enhance the immune response of body against
COVID-19 and can prevent the patients from getting
pneumonia and likely symptoms [42, 47]. The
Association of Indonesian  Clinical ~ Nutrition
Specialist recommended the usage of vitamin C. 1-
gram oral consumption daily for mild cases and 4
grams 1V high dose, followed by 1 gram every 8
hours of vitamin C for critical cases. Vitamin C can
be secured from various vegetables and fruits like
lemon, orange, red guava, broccoli and kiwi fruit etc.,
[48].

12.4 Vitamin D and E

Vitamin D also a hormone that enhances the
development of all type of cells along with immune
cells. The deficiency of vitamin E and vitamin D in
young bullock was reported as a cause of bovine
coronavirus [49]. Therefore, both vitamins can work
as beneficial compounds for treatment of coronavirus
[42].

12.5 Omega-3 polyunsaturated fatty acids

Omega-6 and Omega-3 PUFASs present in flax seeds,
soy beans and walnuts show anti-provocative effects
[50]. Omega-3 consisting of protecting D1, an
antiviral drug can be used against this novel virus
[42].

12.6 Trace elements

Plant foods consisting of trace elements like selenium,
zinc and iron serve as immune boosters. Alteration of
viral genome changing the mild pathogenic virus to

extremely virulent virus in host under oxidative stress
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is caused by selenium deficiency [51]. Use of
selenium along with ginseng stem/ leaves saponins
induces immunity against coronavirus vaccine in
chickens [52]. Hence Selenium supplements can be
helpful in treatments of covid-19. Iron and zinc
deficiency also lead to respiratory tract infections.
Zinc intake by zinc deficient children reduces the
death rate caused by respiratory tract infections.
Further amalgamation of zinc and pyrithione at little
concentrations causes inhibition of reproduction of
SARS-CoV [53]. Hence these phytochemicals play

vital roles in treatment of Covid-19 [42].

13. Conclusion

In real, the state of our body decides whether we are
more likely to fall prey to a life threating disease like
corona or not. Since forever, natural products and
herbal ingredients have always been proved effective
as antiviral agents against different viruses. In this
case too, scientists are indulged to look for a natural
remedy to fight against coronavirus. Meanwhile, it is
very important for us to keep our mental, physical and
emotional state healthy in such a pandemic. Intake of
herbal ingredients is very important to boost our
immune system and maintain a healthy diet, because
this is the only way by which we can checkmate
COVID-19. Researchers from numerous fields
worldwide are working hard to come up with

operative treatments to curb this pandemic.

References
1. https://pubmed.ncbi.nlm.nih.gov/32337113/
2. Vellingiri B, Jayaramayya K, lyer M, et al.
COVID-19: A Promising Cure for the Global
Panic (2020).

International Journal of Plant, Animal and Environmental Sciences

10.

11.

12.

DOI: 10.26502/ijpaes.202127

Sanjuan R, Domingo-Calap P. Mechanisms
of viral mutation. Cell Mol Life Sci 73
(2016): 4433-4448.

Gorbalenya AE, Baker SC, Baric RS, et al.
The species severe acute respiratory
syndrome-related coronavirus: classifying
2019-nCoV and naming it SARS-CoV-2.
Nat. Microbiol 5 (2020): 536-544.

Schoeman D, Fielding BC. Coronavirus
envelope
Virology. J 16 (2019): 69.

Xu X, Chen P, Wang J, et al.

Chen Y, Liu Q, Guo D. Emerging
Genome

protein:  current  knowledge

coronaviruses: structure,
replication, and pathogenesis. J. Med. Virol
92 (2020): 418-423.

Zhu N, Zhang D, Wang W, et al. A novel
coronavirus from patients with pneumonia in
China, 2019. N. Engl. J. Med 382 (2020):
727-733.

Moratelli R, Calisher CH. Bats and zoonotic
viruses: can we confidently link bats with
emerging deadly viruses? Memoérias do
Instituto Oswaldo Cruz 110 (2015): 1-22.
Gunalan V. Virus host interactions in SARS
coronavirus infection. Inst for mikrobiologi,
tumor-och cellbiologi/Department of
Microbiology, Tumor and Cell Biology
(2019).

Singhal T. A Review of Coronavirus
Disease-2019 (COVID-19) (2020).

Liu L, Lei N, Lin Q, et al. The effects and
mechanism of Yingiao Powder on upper
respiratory tract infection. Int. J. Biotechnol.

Wellness Ind 4 (2015): 57-60.

Vol. 12 No. 1 — March 2022 9



Int J Plant Anim Environ Sci 2022; 12 (1): 001-012

13.

14,

15.

16.

17.

18.

19.

International Journal of Plant, Animal and Environmental Sciences

Liu J, Manheimer E, Shi Y, et al. Chinese
herbal medicine for severe acute respiratory
syndrome: a systematic review and meta-
analysis. J. Alternative Compl. Med 10
(2004): 1041-1051.

Zhang L, Liu Y. Potential Interventions for
Novel Coronavirus in China: A Systematic
Review (2020).

Ma X, Bi S, Wang Y, et al. Combined
adjuvant effect of ginseng stem-leaf saponins
and selenium on immune responses to a live
bivalent vaccine of Newcastle disease virus
and infectious bronchitis virus in chickens.
Poult Sci 98 (2019): 3548-3556.

Effect of root extracts of medicinal herb
HSP90 gene

expression and apoptosis in the HT-29 colon

Glycyrrhiza glabra on
cancer cell line. Asian Pac. J. Cancer Prev
2011 (2015): 1-16.

Peumans H, Egberink J, Balzarini M, et al.
Plant lectins are potent inhibitors of
coronaviruses by interfering with two targets
in the viral replication cycle. Antivir. Res 75
(2007): 179-187.
A diterpenoid, 14-deoxy-11, 12-
didehydroandrographolide, in Andrographis
paniculata reduces steatohepatitis and liver
injury in mice fed a high-fat and high-
cholesterol diet. Nutrients 12 (2020): 523.
Srivastava RAK, Mistry S, Sharma S. A
novel anti-inflammatory natural product
from  Sphaeranthus inhibits
expression of VCAM1 and ICAM1, and

progression

indicus
slows atherosclerosis
independent of lipid changes. Nutr. Metab 12
(2015): 20.

20.

21.

22.

23.

24,

25.

26.

217.

DOI: 10.26502/ijpaes.202127

He L, Qi Y, Rong X, et al. The Ayurvedic
medicine Salacia oblonga attenuates diabetic
renal fibrosis in rats: suppression of
angiotensin IlI/AT1 signaling. Evid. Based
Complement. Alternat. Med 2011 (2011): 12.
Vellingiri B, Jayaramayya K, lyer M, et al.
COVID-19: A Promising Cure for the Global
Panic (2020).

Maurya D, Sharma D. Evaluation of
Traditional ~ Ayurvedic Preparation for
Prevention and Management of the Novel
Coronavirus (SARS-Cov-2) Using Molecular
Docking Approach (2020).

Alleva LM, Charles C, Clark IA. Using
complementary and alternative medicines to
target the host response during severe
influenza. Evidence-Based Complementary
and Alternative Medicine 7 (2010): 501-510.
Arora R, Chawla R, Marwah R, et al.
Potential of Complementary and Alternative
Medicine in Preventive Management of
Novel HIN1 Flu (Swine Flu) Pandemic:
Thwarting Potential Disasters in the Bud.
Evidence-Based Complementary and
Alternative Medicine 2011 (2011): 586506.
Soleymani S, Zabihollahi R, Shahbazi S, et
al. Antiviral effects of saffron and its major
ingredients.
(2018): 698-704.

Boff L, Munkert J, Ottoni FM, et al.

Potential anti-herpes and cytotoxic action of

Current Drug Delivery 15

novel semisynthetic digitoxigenin-
derivatives. European Journal of Medicinal
Chemistry 167 (2019): 546-561.

News T. Researchers Discover Drug from

Oleander Plant to Treat HTLV-I Virus, The

Vol. 12 No. 1 — March 2022 10



Int J Plant Anim Environ Sci 2022; 12 (1): 001-012

28.

29.

30.

31.

32.

International Journal of Plant, Animal and Environmental Sciences

Deadly Cousin OF HIV That 15 Million
People Worldwide Are Infected With -
Thailand Medical
Researchers Discover Drug from Oleander
Plant to Treat HTLV-I Virus, The Deadly
Cousin OF HIV That 15 Million People
Worldwide Are Infected With - Thailand
Medical News (2020).

A, Reichling J,
Screening for antiviral activities of isolated

News. [online]

Astani Schnitzler P.
compounds from essential oils. Evidence-
Based Complementary and Alternative k
Medicine (2011): 1-8.

Varshney K, Varshne M, Nath B. Molecular
Modeling of Isolated Phytochemicals from
Ocimum  Sanctum Towards Exploring
Potential Inhibitors of SARS Coronavirus
Main Protease and Papain-Like Protease to
Treat COVID-19 (2020).

Zhu H, Zhang Y, Ye G, et al. In vivo and in
vitro antiviral activities of calycosin-7-O-
beta-D-glucopyranoside against coxsackie
virus B3. Biol Pharm Bull 32 (2009): 68-73.
Reddy KK, Grossman L, Rogers GS.
Common complementary and alternative
therapies with potential use in dermatologic
surgery: risks and benefits. J Am Acad
Dermatol 68 (2011): e127-e135.

Rustaiyana A, Masoudib S, Ezatpourb L, et
al. Composition of the Essential Oils of
Anthemis Hyalina DC., Achillea Nobilis L.
and Cichorium intybus L. Three Asteraceae
Herbs Growing Wild in Iran. Journal of
Essential Oil-Bearing Plants 14 (2011): 472-
480.

33.

34.

35.

36.

37.

38.

39.

40.

41.

DOI: 10.26502/ijpaes.202127

Ademosun AO, Oboh G. Anticholinesterase
and antioxidative properties of water-
extractable phytochemicals from some citrus
peels. J Basic Clin Physiol Pharmacol 2
(2013): 1-6.

Ulasli M, Gurses S, Bayraktar R, et al. The
Effects of Nigella Sativa (Ns), Anthemis
Hyalina (Ah) And Citrus Sinensis (Cs)
Extracts on The Replication of Coronavirus
and The Expression of TRP Genes Family
(2020).

Bouchentouf S, Missoum N. Identification of

Compounds from Nigella Sativa as New

Potential  Inhibitors Of 2019 Novel
Coronasvirus (Covid-19): Molecular
Docking Study (2020).

Islam MN, Hossain K, Sarker PP, et al.
Revisiting pharmacological potentials of
Nigella sativa seed: a promising option for
COVID-19 prevention and cure (2020).
Redeploying plant defences. Nat. Plants 6,
177 (2020).

South China Morning Post. Compound in
Licorice Extract Has Potential to Treat Virus,
Study Finds (2020).

Salem MM, Werbovetz KA. lIsoflavonoids
and other compounds from psorothamnus a
rborescens with antiprotozoal activities. J.
Nat. Prod 69 (2006): 43-49.

Boon Heather, Smith Michael. Most
Common Medicinal Herbs: The Complete
Natural Medicine Guide Second Edition,
Institute of Naturopathic Education and
Research, CCNM Toronto 55 (2009).

Tahir ul Qamar M, Algahtani S, Alamri M,
et al. Structural Basis Of SARS-Cov-2

Vol. 12 No. 1 — March 2022 11



Int J Plant Anim Environ Sci 2022; 12 (1): 001-012

42,

43.

44,

45,

46.

47.

48.

3Clpro  And  Anti-COVID-19  Drug
Discovery from Medicinal Plants (2020).
Zhang L, Liu Y. Potential Interventions for
Novel Coronavirus in China: A Systematic
Review (2020).

Jee J, Hoet AE, Azevedo MP, et al. Effects
of dietary vitamin A content on antibody
responses of feedlot calves inoculated
intramuscularly with an inactivated bovine
coronavirus vaccine. Am J Vet Res 74
(2013): 1353-1362.

Keil SD,
Inactivation of Middle East respiratory

(MERS-CoV) in

Bowen R, Marschner S.

syndrome coronavirus
plasma products using a riboflavin-based and
light-based
treatment. Transfusion 56 (2016): 2948-
2952.

Jones HD, Yoo J, Crother TR, et al.

Nicotinamide exacerbates hypoxemia in

ultraviolet photochemical

ventilator-induced lung injury independent of
neutrophil infiltration. PLOS One 10 (2015):
€0123460.
Hemila H.
susceptibility to pneumonia. Pediatr Infect
Dis J 16 (1997): 836-837.

Carr A. A New Clinical Trial to Test High-
Dose Vitamin C in Patients with COVID-19
(2020).

Post T. Vitamin C Supplementation against
COVID-19: Is It Necessary? (2020).

Vitamin C intake and

International Journal of Plant, Animal and Environmental Sciences

49,

50.

51.

52.

53.

DOI: 10.26502/ijpaes.202127

Nonnecke BJ, McGill JL, Ridpath JF, et al.

Acute  phase response elicited by
experimental bovine diarrhea virus (BVDV)
infection is associated with decreased
vitamin D and E status of vitamin-replete
preruminant calves. J Dairy Sci 97 (2014):
5566-5579.

Cai C, Koch B, Morikawa K, et al.
Macrophage-derived extracellular vesicles
induce long-lasting immunity against
hepatitis C virus which is blunted by
polyunsaturated fatty acids. Front Immunol 9
(2018): 723.

Guillin OM, Vindry C, Ohlmann T, et al.
Selenium, selenoproteins and viral infection.
Nutrients 11 (2019): 2101.

Ma X, Bi S, Wang Y, et al. Combined
adjuvant effect of ginseng stem-leaf saponins
and selenium on immune responses to a live
bivalent vaccine of Newcastle disease virus
and infectious bronchitis virus in chickens.
Poult Sci 98 (2019): 3548-3556.

te Velthuis AJW, van den Worm SHE, Sims
AC, Baric RS, Snijder EJ, van Hemert MJ.
Zn (2+) inhibits coronavirus and arterivirus
RNA polymerase activity in vitro and zinc
ionophores block the replication of these
viruses in cell culture. PLOS Pathog 6

(2010): £1001176.

his article is an open access article distributed under the terms and conditions of the

L@-;JCreative Commons Attribution (CC-BY) license 4.0

Vol. 12 No. 1 — March 2022 12


http://creativecommons.org/licenses/by/4.0/

