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COVID-19 as of now has no known treatment protocol and or vaccines and
as such continues it deadly grips on humans. Many people across the globe
have died and are dying as there is no end to the virus in sight. Health
systems in different countries are failing, making people to turn to self-help
amidst COVID-19 pandemic. Traditional medicines were used to tackle
deadly diseases before the development of medical interventions. Herbal
medicines have been used to either cure lungs disease or to protect the body
from varying infections. The lung is the site particularly affected by COVID-
19 when infected by SARS-CoV-2 leading to respiratory distresses, or death.
This article aimed at refreshing the minds of readers on respiratory tract
protective herbs, which may serve as temporary interventions in the battle
against COVID-19. Articles relating to herbs with potentials to protect
respiratory tract against diseases were reviewed concisely. Literatures
suggested that bulk of herbs exist and could aid in the fight against COVID-
19 while some are yet to get scientific backings. The symptoms of COVID-19
include: difficulty in breathing, snheezing sore throat, cough, headache, flu,
e.t.c. The mixture of any named herb can ameliorate the pains of COVID-19
patients as each has it specific healing properties. The healing powers of
known and unknown, local or synthesized herbs have been found to alleviate
associated COVID-19 symptoms. We therefore recommend synergy of herbs
for treatment of COVID-19 or as palliatives pending the realization of a
definitive treatment protocol.

*Corresponding Author: Omorodion, N.T.; terry.omorodion@uniben.edu

Introduction

Severe acute respiratory syndrome - Coronavirus - 2
(SARS-CoV-2), from coronavirus family is a
zoonotic infection occurring between bat and humans
responsible for the overwhelming COVID-19
pandemic that is ravaging the world as of now
(Ysrafil et al.,, 2020). SARS-CoV-2 infection is
capable of gaining entrance into humans via receptors
ACE2, which occur in different organs of the body
especially lungs from where facilitation of viral entry
into target cells occurs. This process is initiated by
attaching S glycoprotein to the receptor, which is the
Angiotensin-converting enzyme 2 (ACE2) in the host
cells just like what happens in type Il pneumocytes
occurring in the lungs (Rabi et al., 2020). Soon as
the virus enters a living host, it comes in contact with
the mucous membranes that line the nose, mouth, and
eyes from where it enters a living cell and multiplies.
It has been established that COVID-19 initiate
responses that lead to pneumonia as well as acute
respiratory distress syndrome then pulmonary

thrombosis (Astuti et al., 2020). In this scenario,
blood clots serve as blockage in the air sacs of the
lungs thereby preventing free flow of oxygen in the
lungs and alveoli. Also, there is reduced blood
oxygen carrying capacity (hypoxemia), which further
worsens the condition (Huang et al., 2020).
Advanced stages of COVID-19 disease can be life
threatening as there is injury to the lungs due to scar
tissues, which often remain unresolved. As at the
time this paper is being reported, SARS-CoV-2 has
infected over 10.7million people, while more than
5.9M have recovered fully and death toll surpassed
516,000 across 216 countries globally (WHO, 2020).
United States of America has recorded over 130,000
deaths being the worst hit by the deadly infection
compared to Nigeria with more than 590 fatalities so
far with no end in sight. In order to reduce death
rates, many countries result to using ventilators,
which is not an ultimate cure rather it only assists the
failing lungs by flooding in more oxygen to compete
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with the glycoprotein binding to the heme-globin,
which helps to take oxygen from the lungs to other
parts of the body. At present there is no known
treatment protocol or vaccines for the prevention and
management of COVID-19 pandemic (Wong et al.,
2020). Development of a vaccine may take longer
than anticipated considering the target of every
vaccine, which is to elicit polyclonal antibody
responses usually to antagonize the spikes of protein
originated from it host (SARS-CoV-2) in order to
neutralize infections elicited by the virus in addition
to the steps involved before embarking on clinical
trials (Ruklanthi et al., 2020). There is therefore
urgent need for medicinal palliatives while we await
a permanent solution in form of a vaccine or
therapeutic regime in the current battle against
COVID-19. Herbal exploitation is highly desirous at
this time taken into cognizance the urgency and
fatalities currently encountered world-wide. This
article therefore, aimed at creating awareness on the
possible respiratory protective herbs that may be
explored as palliatives in the fight against COVID-
19; while we expect a breakthrough in vaccines as
well as organization of a well-established treatment
protocol. Another goal is to enlighten readers on
medicinal plants that strongly support the immune
system, as well as eliciting anti-inflammatory and
anti-coagulatory impact in the lungs thereby
alleviating the plights of COVID-19 patients and
further reduce unforeseen complications.

Protective Medicinal Herbs against Respiratory
Disorders

Before now our forefathers are known to have used
herbs in the treatment of several infections and
disease conditions. Some of these herbs have shown
to have had therapeutic, curative and protective effect
on various organs, even before the advent of
orthodox medicine. Many of the local herb extracts
have proven to be of protective capacity against
upper and lower respiratory tract infections and
diseases. Some of the listed herbs have been reported
by researchers and scientists to have both protective
and curative properties while research is ongoing on
others, which include but not limited to the
following:

Zadirachta indica (Neem)

Neem has been in use for ages as a medicinal plant in
the treatment of pulmonary diseased tissues and
respiratory disorders (Koul et al., 2012). The stem
bark of Neem has been proven to have anti-viral
properties, demonstrated against coxsackievirus and
herpes simplex virus (Tiwari et. al, 2010).
Phytochemical composition suggests that alkaloids
were rarely present in aqueous samples of stem-bark,
root and leaf whereas glycosides were undetectable in
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leaf samples using ethanol extraction and aqueous
extracts (Nwali et al., 2018). In the same report,
quantitative analysis revealed the presence of
alkaloids in the root, stem-bark and leaf but is more
concentrated than glycosides, tannins, flavonoids and
saponins respectively. Nwali et al., (2018) also
observed that the percentage of phytochemical
compositions in the stem-bark is far higher than other
component parts of the plant except alkaloids in the
leaf where it was found to be greater. In addition, the
plant contains diverse medicinal metabolites serving
as the main ingredients: nimbin, nimbanene,
nimbandiol,  nimbolide,  ascorbic  acid, 6-
desacetylnimbinene, n-hexacosanol and amino acid,
7-desacetyl-7-benzoylazadiradione,  7-desacetyl-7-
benzoylgedunin, 17-hydroxyazadiradione, and
nimbiol (Hossain et al., 2011). It was also revealed
that Neem acts as free radical scavenging properties
due to its rich source of antioxidant (Kumar et al.,
2020). Going by the anti-viral properties and vast
influences on pulmonary health, Neem may be used
as palliatives for combating COVID-19 as there is no
fixed treatment regime for now.

Cnidium monnieri (Shecuangzi)

This is a popular plant commonly called
Shechuangzi, Osthole, Jashoshi, fruits of Cnidium in
English and it popularity has been tested in the
Southwest region of Nigeria. Osthole is a plant often
used as anti-allergy and anti-inflammatory by
traditionalist. This plant will be desirous in the
treatment or management of COVID-19 going by its
anti-inflammatory properties. In another report,
Kwak and Lim (2014) worked extensively on the
plant, which was found to have protective effects on
pulmonary tissues of mice. The active ingredient in
the plant is called osthole while the mechanism of
action suggests that osthole is known to be highly
selective while exerting its inhibitory effects mostly
on “5-lipoxygenase (5-LO) and cyclooxygenase-
(COX-)” respectively. When it comes to reprising
inflammation in cells, tissues or systems of the
human body, the aforementioned enzymes (5-
lipoxygenase and cyclooxygenase) collectively play
an inhibitory role, which makes the effect critically
exhibited but particularly on the inhibition of COX.
This action is shown to alleviate pains and relieves
inflammation and its corresponding indications
(Resch et al., 1998).

Juglans regia (Walnut)

The nut harvest from this plant is commonly called
Walnut while the leave is widely reported to be rich
in flavonoids, tannins, saponins, alkaloids and
polyphenols (Pitschmann et al., 2014). In a report by
Qamar and Sultana (2011), polyphenol is copiously
available in the kernel and is said to be the active
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ingredient in J. regia plant. It was found to possess
protective properties and ease oxidative stress
including prevention of lung injuries caused by
“modulate cigarette smoking and induced acute
inflammation” in Qamar and Sultana (2011). Walnut
was also found to have inhibitory effect on
inflammatory responses in the lungs and alleviate
pains within the respiratory tract (Qamar and Sultana,
2011).

Stemona tuberose (Baibu)

This plant is commonly called Baibu of wild
asparagus in English without a known indigenous
name. Lee et al. (2014) researched on the inhibitory
impact of S. tuberose action on lung inflammation
which was conducted on some cigarette smoke-
induced mouse model for a limited time. The result
of the sub-acute exposure was found to have both
inflammatory and inhibitory responses in both
developing and matured lungs in experimental
mouse. In the initial phase of the research, water
extraction of S. tuberose was conducted at 60 minutes
at a temperature of 100°C. In continuation, leftover
herbs including the impure substances were both
separated by filtration technique to obtain the pure
form of the extracted liquid. The process however
followed a spray drying process of the liquid extract
in addition to corn starch, which was met to serve as
a stabilizing agent in the herbal products. Also, it has
been widely reported that the active ingredient in the
plant is known as Stemo alkaloid, which by its
medicinal action acts by inhibiting the elevation of
numerous inflammatory cells like those of the
macrophages, neutrophils, and lymphocytes, and also
causes reduction in the magnitude of pro-
inflammatory cytokines like the TNF-a and IL-6 and
the chemokine as well as Kkeratinocyte chemo-
attractant (KC), which functions collectively or
independently (Ramesh et al., 2013).

Plantago major (Greater plantain)

P. major is distinguished for its ability to colonize
and encompass a compacted and disturbed soil even
in the face of a continuous trampling; the plant still
finds a way to survive. The contents of greater
plantain leaf include: triterpenoids, phenylethanoid
glycosides, phenolic acid polysaccharides. “Greater
plantain leaf is a green, weedy plant native to Europe,
Asia and North America, which have been relieving
health afflictions for millions of years (Lee and
Harrod, 2010). The major components of Greater
plantain are believed to reduce irritation, curb effects
of harmful organisms, and alleviate respiratory
troubles. It is used in modern medicine and can be
found in balms and medication meant for smoothing
the respiratory system (Najafian et al, 2018). A trial
was conducted in Germany clinically in respect to the
anti-coughing and anti-irritability of the lungs when
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exposed to P. major leaf. It was discovered that the
leaf of Greater plantain that is seen as a common
plant and usually thrown off after eating the produce
itself possessed ameliorating effects against lung
irritation and itching and the impact was also felt in
its ability to curtail cough (Najafian et al, 2018).
However, the literature did not specify which type of
cough (dry or wet), which however, resulted to the
widely accepted use of the plant as one of the major
ingredient added to respiratory tract herbal solutions
in many parts of Africa including Nigeria and some
areas in Europe. The active substance contained in
plantain leaf extract that enables the inhibition of
mast-cells degranulation has been scientifically
proven to be phenylethanoid and may be utilized in
the treatment of allergies and asthma diseases
(Ikawate et al., 2001; Najafian et al, 2018). This has
led to its broad adoption as an essential ingredient in
many European and Africa respiratory medications.
Phenylethanoid as an active ingredient is present in
all species of Greater plantain, which helps in the
protection of lungs and bronchi and against invading
bacteria demonstrated in mice such as those causing
pneumococcal infection and mostly in treating
bronchitis of a chronic origin (Najafian et al, 2018).

Schisandra chinensis (Miracle fruit)

In Nigeria S. chinensis is a typical herb that is widely
cultivated across the south western states. The extract
or decoction of the miracle fruit is commonly used
for managing lung disorders by the Asian trado-
medical practitioners and is still being used as a
treatment option in that region (Szopa et al., 2017).
Locally prepared decoction was found to have
inhibitory properties against acute and chronic
inflammatory conditions particularly in the lungs and
is useful in the treatment of dry or wet cough, which
makes it highly desirous in the management of
COVID-19 patients. In another development, the fruit
extract of S. chinensis was investigated by Zhong et
al. (2015) for the treatment of cough and pulmonary
inflammation, which they demonstrated on
hypersensitive cough induced guinea pig; wherein the
cough hypersensitivity was induced by exposures to
cigarette smoke (Zhong et al., 2015). The result
however proved that S. chinensis has anti-cough
healing properties and is capable of reversing
inflammation within the pulmonary. It was further
reported that the active agent in S. chinensis is a
substance called ligan. Ligan promotes decrease in
airways hyper-receptivity of immunoglobuline E
level and immune cell infiltration in mice, which has
been demonstrated on asthma related offenses. It was
also revealed that the fruit extract is often useful as
alternative or complementary traditional treatment
therapy in place of glucocorticoids used in modern
medicines (Kim et al., 2014). Ligan therefore, can be
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obtained in a large quantity for the production of
herbal treatment options in combination with other
herbs in the current fight against the symptoms of
COVID-19.

Lobelia erinus (Trailing Lobelia)

Lobelia is purple-flowered herbal medicine which is
commonly known as Indian tobacco and as sun shade
in Nigeria. In Appalachian, Lobelia is purple-
flowered herbal medicine that is commonly used
traditionally, which helps to alleviate the plight of
those suffering from asthma of the bronchial.
Lobeline is a known rich alkaloid derivative
commonly used to ameliorate running nose, ease
nasal congestion and relax mucus in the chest region
(Cupido and Conrad, 2001). However, due to the
anti-spasmodic healing properties and quality, lobelia
is often prepared for the treatment of bronchitis and
associated problems within the bronchi region as well
as to ease breathlessness and is sold as common fever
medicine that can be obtained across the counter. The
leaves and seed pods are the most commonly used
medicinal parts of Lobelia and have shown to have
“anti-asthmatic, anti-spasmodic, anti-emetic,
expectorant, and respiratory stimulatory effects”
(Robert et al., 1996). In addition, a-Lobeline is the
most biologically active and frequently investigated
alkaloid in Lobelia out of the more than 20 piperidine
alkaloids that have been identified. a-Lobeline has
been indicated as a partial nicotine, which serves as
agonist by exerting actions on the central nervous
system including the neuromuscular system with
peripheral circulation in humans. It is also known as
a strong respiratory stimulant activating the carotid
and aortic body chemoreceptors in human (Leung
and Foster, 1996). a-Lobeline relaxes lung tissues
and aids in expectoration while little amount is
required in stimulating respiration and expectorant
activities. Lobelia has been used with success in an
array of respiratory conditions including asthma,
chronic pneumonia, bronchitis, and laryngitis
(Felpin and Lebreton, 2004).

Eucalytus globulus (Eucalytus)

The plant E. globulus is called gum tree or ever green
in English. It is a tail plant with different species
particularly grown all over southeastern Australia.
The stem bark is mostly smooth with small leaves,
which often appear as white in colour and waxy on
the lower surface. Further descriptions suggest that
the adult leaves may appear as glossy green having
lance-shape, glaucous and arranged in a single
flowing buds. Sometimes it is arranged in clusters of
around three to seven with white flowering parts or
woody fruits wrapped in leaf axils (Santos et al.,
2011). The active ingredient in this plant is 1, 8-
cineole eucalyptol and has shown to inhibit nitric
oxide with a concomitant pro-inflammatory effect,
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exhibited in animal models (vigor et al., 2004).
Eucalyptus has been discovered to have healing
properties, which are well established among
communities of the aborigine as well as the locals in
Australia. Eucalytus oil is an excellent herbal
medicine containing eucalyptol in quantities and is
the only natural compound that serves as a major
constituent in eucalytus oil. It is very helpful in
dilating bronchioles in human lungs, clearing nasal
congestion along the passages, and helps in melting
some of the gluey mucus-like substances often found
in human respiratory systems. It also helps to treat
inflammation like sinusitis and bronchitis and serves
as a remedy for fever and bronchial asthma (Burkill,
1985). Eucalyptus oil is highly suggestive of
antibacterial effects on pathogenic bacteria residing
in the upper respiratory tract, including Haemophilus
influenzae, a bacterium answerable to arange of
infections, and some strains of streptococcus. The
fresh leaves have been recommended for use as
herbal remedies against sore throat, sinusitis,
and bronchitis. The oil vapor appeared to act as a
decongestant upon inhalation and is reportedly used
as home remedy for bronchitis and common cold
while the anti-fungal effects of the plant’s oil have
been established against diverse fungal species
(Marthin et al., 2013).

Pulmonaria officinalis (Lungwort)

This plant is commonly known as Jerusalem-sage,
Jerusalem cowslip or blue lungwort. There is no local
name for it in Nigeria. Jerusalem-sage has shown to
possess human-like tissue which is very effective
medicine for respiratory disorders. Modern theories
and antioxidant effect has proven that lungwort
possesses secretolytic and antioxidant effect that is
beneficiary in boosting and giving relief to
respiratory disorders (Hawryt and Waksmundzka-
Hajnos, 2013). The extract of Jerusalem sage
contains yunnaneic acid B which is an isolate
from Salvia yunnanensis and large amounts of
rosmarinic acid. Herbal sources have indicated that
infusion  of lungwortare  given as  severe
anticoagulant, inflammatory and possesses anti-
oxidative effects (Pielesz, 2012). It has proven to be
highly effective against bronchitis, tuberculosis
asthma and cough (lvanova et al. 2005; Akram and
Rashid, 2017).

Inula helenium (Elecampane, horse-heal)

Elecampane also known as horse-heal in English and
commonly used by the Chinese, Indians, Romans and
the Greeks to soothe and relax tracheal muscles.
Elecampane has shown to contain two major contents
(Inulin and alantolactone). Inulin helps to soothe the
tube of a swollen and red bronchial that causes pain
when breathing while alantolactone cleanses
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congestion to make breathing easier (Varier, 2002;
Khare, 2007). The root of horse-heal is known to
have rich phenolic compositions and has anti-
inflammatory properties due to its synergistically

Zadirachta indica (Neem)
(Towan ef ai, 2020)
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inducing inflammatory responses. It is also known to
be useful food additives, serves as natural food and as
an antioxidant (Spiridon et al., 2011).

b
13)

N ) N
Ewcalytus globulits
(Samios e al., 2011)

Figure 1: Z. indica (Neem or Dogoyaro); C. monnieri (Fruits of Cnidium or Osthole); J. regia (Walnut); S. tuberose
(Baibu or wild asparagus); P. major (Greater plantain); S. chinensis (Miracle fruit); L. erinus (Indian tobacco) and E.

globulus (gum tree or evergreen).

Mentha peperita (Peppermint)

Peppermint is the English name for this plant and is
commonly called ewe mint in the Southwest, Nigeria.
It is known to contain menthol, which helps in
calming respiratory tract. Menthol also helps in
decongesting the respiratory airways. Peppermint has
the ability to decongest and is known for shrinking
nose with swollen membrane that helps to ease
breathing. Peppermint also has the ability to loosen
mucus from the lungs (Burkill, 1985). Apart from
using peppermint for medicinal and therapeutic
purpose, it is widely used as tea infusion, herbs,
spices for cooking delicious meals, and serves as
flavoring or aromatic agent for different preparations
(Mohammad et al., 2019). In addition, it can act in
synergy with other medicinal plant to ameliorate the
plight of COVID-19 sufferers particularly as the
menthol content helps to relieve and soften mucous
in the respiratory tract thereby decongesting the
airways.

Ligusticum porteri (Osha Root)

The plant L. porteri is a medicinal plant commonly
called mountain carrot, Indian root, colorado cough
root and love root. Herbs produced from Osha root
has shown to contain saponin, amphor, oil and
phytosterols. These constituent are the ingredients
that make Osha root as one of the strongest lungs
function remedy (Burkill, 1985). The root promotes

blood circulation from other parts of the body to the
lungs, which makes it easier to breathe clearly. The
anti-histamine content in the plant’s root serves as
great benefit in calming and soothing respiratory
functions. The plant is known in history to have
hailed from Native Americans when emerging from
winter hibernation, illnesses or when wounded.
Among native Africans and Americans, it is
commonly used in the treatment of flu, influenza,
bronchitis, pneumonia, and cough (Burkill, 1985).
Camphor, Saponin and Phytosterols content as anti-
inflammatory actions help to reduce mucous
membrane blockage and ease bronchial airways
(Cowen, 1990).

Tylophora asthmatica

In English T. asthmatica is commonly known as
swallow wort seed and anathamul and the leaves
have been used repeatedly as herbal remedy in aiding
respiratory functions and have proven to be very
potent. In a clinical trial involving 135 patients with
symptoms of respiratory disorders, patients who
consumed 200mg twice a day prescription of
tylophora for 6 consecutive days have shown obvious
and great respiratory improvement and relieve in a
2week treatment plan (Gupta et al., 2011). The plant
alkaloid has phenanthroindolizidine, which is used as
bronchodilator, emetic, expectorant and diaphoretic.
The tylophorine alkaloid content has
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phenanthroindolizidine structures and is highly
effective as anti-allergic, anti-inflammatory and
inhibits mast cell degranulation (Gopalakrishnan et
al., 1980).

Adhatoda vasica

The plant A. vasica is also known as Vasaka or
Malabar nut in English and offers respiratory health
support in patients with respiratory distress (Dry and
Vincent, 1991). Studies performed over the last years
have revealed that the wvasicine, alkaloid and
vasicinone (quinazoline ring derivatives) content in
the leaves help to improve respiration and are
regularly used in the treatment of respiratory ailments
(Chakrabarty and Brantner, 2001). Studies have also
shown that Vasicine content in Malabar plant at a low
concentration can help in relaxing respiratory
muscles, dilating the bronchi and at high
concentration can serve as protection against
bronchospasm caused by histamine intoxication
(Chakrabarty and Brantner, 2001).

Ocimum sanctum (holy basil)

In Nigeria O. sanctum (holy basil) is grown
everywhere and particularly among the South
western cultural ethnic group. ThIS plant is known as

\ Pulmonaria officinalis
(Chadburn, 2014)

lophora asthmatica Adhatoda vasica

upta er al, 2011)

(Kasote et al., 2017)
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scent leaf or holy basil in English and is said to
possess  immune-supportive  properties  with
maximum support for cardiac (heart) health including
ability to enhance effective respiratory functions in
human (Dry and Vincent, 1991). In another
development, it was reported that scent leaf (holy
basil) has protective potentials against some
infections by improving immunity of the body
(Pavaraj et al., 2011; Chitra et al., 2011).

Glycyrrhiza glabra

The plant is locally known as Oburunbebe or banga
stick in Nigeria and has shown potency in combating
inflammation and allergies including support for
bronchial functions (Dry and Vincent, 1991). The
active ingredient in Banga stick is glycyrrhizin and
glycyrrhetinic acid with potent cortisol metabolism
due to the possession of steroid-like structures. The
root is excellent in treating common cough,
pulmonary diseases, bronchial asthma and cold
(Roshan et al., 2012). The constituent glycyrrhizin
helps to alleviate allergic asthma in an induced
ovalbumin experimental mouse asthmatic model
(Roshan et al., 2012).

i Mentha peperita
Mohammed ef al., 201

¥ ctmumsanctum g
(Chitraeral., 2011) =

[ 8 [y
(Roshan ez al., 2012)

Figure 2: P. officinalis (Lungwort); 1. helenium (Elecampane); M. peperita (Peppermint); L. porter (Osha Root); T.
asthmatica (swallow wort seed); A. vasica (Vasaka or Malabar nut); O. sanctum (holy basil) and G. glabra

(Oburunbebe or banga stick).

Nigella sativa (Black seed Oil)

The plant N. sativa is from the Ranunculaceae
family, which features as a medicinal and ornamental
plant. It flourishes as a native flowing plant within
the mediterranean and northern Africa including the
Indian Sub-continent, and West Asia regions (Adib-
Hajbaghery and Rafiee, 2018). Studies have revealed
that Black seed oil help to reduce the effect of

allergen on the lungs by decreasing deposits of
collagen, expression of TGF-B 1, FGF2, and VEGF
in the lungs of asthmatic rats. This study has shown
that lungs asthma can be treated by remodeling in the
future (RazaAsim, 2010).

Cymbopogon citratus (Lemmon grass)
In India C. citratus is often used mostly as fragrance
and sometimes for medical treatment of certain
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diseases (Blanco et al., 2009). In Brazil it is prepared
as tea and administered orally for the treatment of
anxiety while in some countries it is brewed and
consumed as tea in order to boost immunity (Bleasel
et al., 2002). Lemon grass is extensively used as
traditional remedy due to the healing potentials in the
treatment of flu and cough (Manville and Abbott,
2018). Vitamin-C content in lemon grass is the active
ingredient and can be used alongside with other
important components of the plant to improve lungs
function, which has proven to have relief for nasal
blockage, flu and bronchial asthma respectively
(Manville and Abbott, 2018).

Allium sativum (Garlic)

In English A. sativum is known as garlic and is
popular in every home in Nigeria and is regarded as a
basic household ingredient used for cooking
delicacies. The bulb is the most widely used part of
the plant all over the world and is a known herbal
herb in most countries as it is being used traditionally
as anti-hypertensive, anti-diabetic and antibiotic
remedy. Garlic also serves as blood thinner in
preventing blood clot (Aiyeloja and Bello, 2006) and
can therefore be used in the prevention of pulmonary
embolism, which is believed to be the end stage of
COVID-19 destructive prowess in humans.

Zingiber oficinale (Ginger)

In English Z. oficinale is commonly called ginger and
is grown almost in every household in Nigeria with
more than one name depending on the region. The
family name is known as Zingibercenae and corm is
the most commonly used part of the plant. It is
known to be very potent in liver detoxification, and
relieves inflammation on the lungs such as bronchitis
(Aiyeloja and Bello, 2006). Ginger is also rich in zinc
which can help in preventing viral or bacterial
replication and boost the immune system. It can
therefore act in place of zinc especially as the cost
has sky rocketed due to popular demand for zinc
sulphate.

Curcuma domestica (Turmeric)

In English C. domestica is called turmeric, which is a
universal name and is known for its numerous
pharmacological remedies such as prevention and
relieve of inflammation (Prabhakaran, 2013). This is
also the reason why it is commonly used in Nigeria
as a remedy for arthritis and rheumatism.
Curcuminoids is said to be the active ingredient,
which acts as neutralizer of free radicals in fighting
against many degenerative diseased conditions such
as lung diseases. This plant can be synergized with
other immune boosting plants like Psidium guajava,
and Magnifera indica. Turmeric is profitably rich in
anti-inflammatory properties and has been combined
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with other household herbs in the management of
COVID-19 locally.

Aframomum danielli (Alligator pepper)

The plant A. danielli is commonly called alligator
pepper with other names in English like guinea grains
and guinea pepper. It possesses both medical and
nutritive values and domiciles in the rain forest
(Omoboyowa et al., 2017). Interestingly, the grains
of paradise have a close resemblance to alligator
pepper sharing same shape, appearance and feature.
Osuntokun (2020) revealed the differences in the two
identical plants (grains of paradise and alligator
pepper) despite the close similarities. Alligator
pepper serves as both herb and spices derived from
varying species: A. danielli, A. citratum or A.
exscapum (Osuntokun, 2020). Unlike grains of
paradise (A. melegueta), which is generally sold only
as seeds; alligator pepper is harvested and sold in the
whole form or as a pod containing the seeds. A.
danielli has been used traditionally in the treatment
of varying ailment affecting the lungs including
pneumonia, wounds, and for prevention and
treatment of infections (Bamidele, 2019). The
phytochemicals: alkaloids, glycosides, tannins,
flavonoids, sterols, triterpenes, oils and resins are
largely responsible for the healing potentials
(Mohammed et al. 2017; Bamidele, 2019). The
peppery and pungent taste are said to evolve from
aromatic ketones component of the seed (paradol)
including essential oils in small quantities (Doherty et
al., 2010). We assume that paradol content of the
seed, which is responsible for heat production, may
have impeding effects against SARS-CoV-2 and
other precipitating ill conditions in the respiratory
system. Tannins (a phytochemical property) content
of the seed is also capable of inhibiting toxins in the
system. In combination with other medicinal spices
like ginger and garlic, it may assist more in
resuscitating a dying respiratory organ and further
boost the overall immune function of the body.

Recommendations and Conclusions

In the current battle against COVID-19 pandemic,
symptoms of SARS-CoV-2 may be alleviated or
resolved with medicinal herbs such as those listed
above and in relation to the pathophysiology of the
novel virus causing COVID-19: difficulty in
breathing, pneumonia and fibrosis.Some of the
symptoms such as ache, pains, nasal congestion,
runny nose, sore throat, fever, tiredness, dry cough,
diarrhea amongst others. A combination of one or
two of the above named herbs can serve as supportive
treatment for COVID-19 sufferers, which helps to
take care of the symptoms and boosting the patient’s
immunity against the virus itself. Currently there are
mixed reactions on the combination of herbs (gallic,
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ginger, tumerric, alligator pepper, dongoyaro,
lemmon grass and lime juice) for the treatment of
COVID-19 and a lot of testimonies in support of the
synergy between the prescribed herbs (Unpolished
report). In another development, Oburunbebe stick or
banga has exciting stories on the usage in time past;
accounts for its anti-allergic properties including
being used as anti-inflammatory agents in supporting
a healthy bronchial health status (Dry and Vincent,
1991). The active substances in the plant are
glycyrrhizin  and  glycyrrhetinic  acid, which
collectively serve as a powerful inhibitors of cortisol
metabolism probably due to its steroid-like structures
amongst other reasons. It has also been discovered
that the root of this plant has a long standing history
of being used for treating cough, flu, respiratory
disorder as well as asthma, and chronic pulmonary
disease which may also serve as supportive treatment
for some of the symptoms. Tulsi has immune-
supportive properties, encourages heart health, and
enhances respiratory function (Dry and Vincent,
1991), and could be explored to enhance immunity of
COVID-19 patients enabling it to better fight against
the virus. All in all, there are other helps inventively
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missing from the list due to lack of supportive
materials or scientific backups but have existed of old
and are still in use for the healing of majority of lung
diseases. Therefore, herbs remain essentials for the
continuous existence of human race and particularly
at this time where the world has no known or
established protocol in the fight against COVID-19.
Both local and processed herbs have been providing
traditional and modern remedies to the healthcare
system. Herbs have been in existence from the days
of our forefathers, and are indeed as old as humans
may appear to have lived. Many of the
aforementioned herbs have been in use for treating
respiratory disorders and serving as protection
against respiratory damages borne from diseases and
infections; may be of great benefit in treating or
alleviating the symptoms of the novel COVID-19.
We strongly recommend the use of these herbs as
supportive treatment plan or palliatives, which will
help in boosting patients’ immunity against the novel
CoV disease pending availability of vaccines and
definitive treatment protocols.
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Figure 3: N. sativa (Black seed Qil); C. citratus (Lemmon grass); A. sativum (Garlic); Z. oficinale (Ginger); C.

domestica (Turmeric) and A. danielli (Alligator pepper).

Authors’ Contributions: This paper was written in
full collaboration among all authors and we accept
any responsibility arising therein. All authors revised,
reviewed and approved the final draft. EBO
conceptualized the idea while NTO handles the
correspondence on behalf of others.

References

Adib-Hajbaghery, M. and Rafiee, S. (2018).
“Medicinal plants use by elderly people in Kashan,
Iran,” Nursing and Midwifery Studies, 7(2):67-73.

Akram, M. and Rashid, A. (2017). Anti-coagulant
Activity of Plants: Mini Review. Journal of
Thrombosis and Thrombolysis, 44: 406-411.

Bamidele, H.O. (2019). Antifungal Potency of
Aframomum melegueta (Alligator Pepper) Seed
Extracts on Postharvest Rot Fungi of Two Citrus
Species. Sustainable Food Production, 6: 1-11.

Blanco, M.M., Costa, C.A., Freire, A.O., Santos, J.G.
and Costa, M. (2009). "Neurobehavioral effect of
essential  oil of Cymbopogon citratus in
mice". Phytomedicine. 16 (2-3): 265-270.



International Journal of Basic Science and Technology
May, Volume 6, Number 1, Pages 65 - 75

Bleasel, N., Tate, B. and Rademaker, M. (2002).
"Allergic contact dermatitis following exposure to
essential oils". Australas Journal of
Dermatology, 43(3): 211-213.

Burkill, H.M. (1985). The Useful Plants of West
Tropical Africa., Families A-D.Royal Botanic
Gardens, Kew, Richmond, United Kingdom, 2: (1) pp
960.

Chadburn, H.(2014). Pulmonaria officinalis. The
IUCN Red List of Threatened Species
2014:e.T202970A2758321.

Retrieved: May 12, 2020

Chakrabarty, A. and Brantner, A.H. (2001). Study of
Alkaloids from Adhatoda vasica Nees on Their Anti-
Inflammatory  Activity. Phytotherapy Research
Journal, 15: 532-534.

Chitra, G. and Kirishnaveni, N. (2011).
Immunostimulatory Effect of Ocimum sanctum Leaf
Extract on The Indian Major Carp, Catlacatla. Plant
Archives, 11:213-214.

Cowen, R. (1990). Medicine on the Wild Side;
Animals May Rely on Natural Pharmacy. Science
News. 138: 280-282.

Cupido, C.N. and Conrad, F. (2001). Lobelias in
South Africa. Veld and Flora, 83:118-1109.

Doherty, V. F., Olaniran, O. and Kanife, U. C.
(2010). Antimicrobial activities of Aframomum
melegueta (alligator pepper). International Journal of
Biology, 2(2): 126-131.

Dry, J. and Vincent, D. (1991). Effect of a Fish Qil
Diet on Asthma. Results of a 1-Year Double- Blind
Study. International Archive of Allergy Apply
Immunology, 95:156-157.

Felpin, L. J. (2004). History, Chemistry, and Biology
of Alkaloids from Lobelia. Inflatable Tetrahedron,
60(45):1012710153.

Gopalakrishnan, C., Shankarnarayanan, D. and
Nazimudeen, S.K. (1980). Effect of Tylophorine, A
Major Alkaloid of Tylophora indica, on
Immumopathological and Inflammatory Reactions.
Journal Medical Research, 71: 940-948.

Greer, J.M. (2017). The Encyclopedia of Natural
Magic (First ed.). Woodbury, Minnesota: Llewellyn.
Pp.101.

Gupta, M., Mukhtar, H.M. and Sayeed, A. (2011). In-
vitro Evaluation of Antioxidant Activity and Total
Phenolic Content of Tylophora indica (Burm f.)
Merill. International Journal of Pharmaceutical
Sciences and Research, 2(1): 135-140.

Gupta, S., George, P. and Gupta, V. (1979).
Tylophoraindica in Bronchial Asthma - A Double

ISSN 2488-8648
http://www.ijbst.fuotuoke.edu.ng/ 73

Blind Study. Indian Journal of Medical Research, 69:
981-989.

Hawryt, M.A. and Waksmundzka-Hajnos, M. (2013).
Micro 2D-TLC of Selected Plant Extracts in
Screening of Their Composition and Anti-Oxidative
Properties. Chromatographia, 76: 1347-1352.

Hossain, M.A., Al-Toubi, W.A.S., Weli, A M., Al-
Riyami, Q.A. and Al-Sabahi, J.N. (2013).
Identification and Characterization of Chemical
Compounds in Different Crude Extracts from Leaves
of Omani Neem. Journal of Taibah University for
Science, 7(4):181-188.

Hossain, M.A., Shah, M.D. and Sakari, M. (2011).
Gas Chromatography-Mass Spectrometry Analysis of
Various Organic Extracts of Merremia
borneensis from Sabah. Asian Pacific Journal of
Tropical Medicine, 4(8):637-641.

Huang, C., Wang, Y., Li, X.R., Zhao, J. and Hu, Y.
(2020). Clinical Features of Patients Infected with
2019 Novel Coronavirus inWuhan. China. Lancet,
395:497-506.

Ikawati, Z., Wahyuono, S. and Maeyama, K. (2001).
Screening of Several Indonesian Medicinal Plants for
Their Inhibitory Effect on Histamine Release from
RBL-2H3 cells. Journal of Ethnopharmacology,
75:249-256.

Ivanova, D., Gerova, D., Chervenkov, T. and
Yankova, T. (2005). Polyphenols and Antioxidant
Capacity of Bulgarian Medicinal Plants. Journal of
Ethnopharmacologica, 96:145-150.

Kasote, D.M., Jagtap, S.D., Thapa, D., Khyade, M.S.
and Russell, W.R. (2017). Herbal Remedies for
Urinary Stones Used in India and China: A Review.
Journal of Ethnopharmacology, 203:55-68.

Kim, H., Ahn, Y.T. and Kim, Y.S. (2014). Anti-
asthmatic Effects of Schizandrae fructus Extract in
Mice With Asthma. Pharmacognosis Magazine,
10:80-85.

Koul, A., Kapoor, N. and Bharati, S. (2012).
Histopathological, —Enzymatic, and Molecular
Alterations Induced by Cigarette Smoke Inhalation in
The Pulmonary Tissue of Mice and Its Amelioration
by Aqueous Azadirachta indica Leaf Extract. Journal
of Environmental Pathology, Toxicology and
Oncology, 31: 7-15.

Kumar, G.H.,  Priyadarsini, R.V.,  Vinothini, G.,
Letchoumy, P.V. and Nagini, S. (2010). The Neem
Limonoids Azadirachtin and Nimbolide Inhibit Cell
Proliferation and Induce Apoptosis in an Animal
Model of oral Oncogenesis Investigation. New
Drugs, 28 (4):392-401.

Kwak, H.G. and Lim, H.B. (2014). Inhibitory Effects
of Cnidium monnieri Fruit Extract on Pulmonary


https://www.sciencedirect.com/science/article/pii/S0040402004012943
https://www.sciencedirect.com/science/journal/00404020/60/45
https://pubmed.ncbi.nlm.nih.gov/?term=Kasote+DM&cauthor_id=28344029
https://pubmed.ncbi.nlm.nih.gov/?term=Jagtap+SD&cauthor_id=28344029
https://pubmed.ncbi.nlm.nih.gov/?term=Thapa+D&cauthor_id=28344029
https://pubmed.ncbi.nlm.nih.gov/?term=Khyade+MS&cauthor_id=28344029
https://pubmed.ncbi.nlm.nih.gov/?term=Russell+WR&cauthor_id=28344029
https://pubmed.ncbi.nlm.nih.gov/?term=Harish+Kumar+G&cauthor_id=19458912
https://pubmed.ncbi.nlm.nih.gov/?term=Vidya+Priyadarsini+R&cauthor_id=19458912
https://pubmed.ncbi.nlm.nih.gov/?term=Vinothini+G&cauthor_id=19458912
https://pubmed.ncbi.nlm.nih.gov/?term=Vidjaya+Letchoumy+P&cauthor_id=19458912
https://pubmed.ncbi.nlm.nih.gov/?term=Nagini+S&cauthor_id=19458912

International Journal of Basic Science and Technology
May, Volume 6, Number 1, Pages 65 - 75

Inflammation in Mice Induced By cigarette Smoke
Condensate and Lipopolysaccharide. China Journal
of Natural Medicine, 12: 641-647.

Lee, H., Jung, K.H., Park, S., Kil, Y.S., Chung, E.Y.,
Jang, Y.P., Seo, E.K. and Bae, H. (2014). Inhibitory
Effects of Stemona tuberosa on Lung Inflammation
in A Sub-acute cigarette Smoke-Induced Mouse
Model. BMC Complement and Alternative Medicine,
14:513-524.

Lee, S.T. and Harrod, B.S. (2010). Invasive Plant
Medicine: The Ecological Benefits and Healing
Abilities of Invasive. Inner Traditions / Bear & Co.
p.253.

Leung, A.Y. and Foster, S. (1996). Encyclopedia of
Common Natural Ingredients Used in Food, Drugs
and Cosmetics. 2" Edition, John Wiley and Sons,
Inc., New York.

Manville, R.W. and Abbott, G.W. (2018). Ancient
and Modern Anticonvulsants Act Synergistically In
A KCNQ Potassium Channel Binding Pocket. Nature
Communications, 9(1): 3845-3852.

Martins, C., Natal-da-Luz, J., Sousa, P., Goncalves,
J., Salgueiro, L. and Canhoto, C. (2013). Effects of
Essential Oils from Eucalyptus globulus Leaves on
Soil Organisms Involved in Leaf Degradation. PL0S
One, 8(4): €61233.

Mohammad, K.M., Rafieian-Kopaei, M., Sardari, S.
and Sewell, D.E. (2019). Toxicological Effects of
Mentha X Piperita (Peppermint): A Review. Journal
of Toxins Review. Available at: https://doi.org/10.108
0/ 15569543.2019.1647545.

Mohammed, A., Gbonjubola, V.A., Koorbanally,
N.A., and Islam, M.S. (2017). Inhibition of key
enzymes linked to type 2 diabetes by compounds
isolated from Aframomum  melegueta fruit.
Pharmaceutical Biology, 55(1):1010-1016.

Moura, R.S., Ferreira, T.S., Lopes, A.A., Pires, K.M.,
Nesi, R.T., Resende, A.C., Souza, P.J., Silva, AJ.,
Borges, R.M., Porto, L.C. and Valenca, S.S. (2012).
Effects of Euterpeoleracea Mart. (A¢AIl) Extract in
Acute Lung Inflammation Induced By Cigarette
Smoke In The Mouse. Journal of Phytomedicine,
19(2): 262-269.

Najafian, F., Hamedi, S.S., Farshchi, M.K.,
Feyzabadi, Z. (2018). "Plantago Major In Traditional
Persian Medicine and Modern Phytotherapy: A
Narrative Review". Electron Physician, 10(2): 6390-
6399.

Nwali, O.N., ldoko, A., Okolie, J.E., Ezeh, E.,
Ugwudike, P.O., Rita, O.N., Ezenwali, M.O., Odo,
LA, Ani, P.N. and Okolie, S.0. (2018).
Comparative  analysis of the phytochemical
compositions of leaf, stem-bark and root of

ISSN 2488-8648
http://www.ijbst.fuotuoke.edu.ng/ 74

Azadirachta Indica (neem). Universal Journal of
Pharmaceutical Research, 3(5): 46-50.

Omoboyowa, D.A., Aja, A.O., Eluu, F. and Ngobidi,
K.C. (2017). Effects of methanol seed extract of
Aframomum melegueta (alligator pepper) on Wistar
rats with 2, 4-dinitr ophenylhyd razine-induced
hemolytic anemia. Recent Advances in Biology and
Medicine, 3:11-17.

Osuntokun, O. T. (2020). Aframomum melegueta
(Grains of Paradise). Technical Report 3. Annals of
Microbiology and Infectious Diseases, 3(1):1-6.

Osuntokun, O.T. (2020). “Aframomum Melegueta
(Grains of Paradise)”. Annals of Microbiology and
infectious diseases, 3(1):1-6.

Pavaraj, M., Balasubramanian, V., Baskaran, S. and
Ramasamy, P. (2011). Development of Immunity by
Extract of Medicinal Plant Ocimum sanctum on
Common Carp Cyprinuscarpio  (L.). Research
Journal of Immunology, 4:12-18.

Pielesz, A. and Paluch, J. (2012). Opatrunkiaktywne-
Biomateriaty Badaniachglikacjikolagenu
Therapeutically Active Dressings Biomaterials in a
Study of Collagen Glycation. Polim. Med.115-120.
Spiridon, I. Bodirlau, R. Teaca, C.A. Central
European Journal of Biology, 6(3): 388-396.

Pitschmann, A., Zehl, M., Atanasov, A.G., Dirsch,
V.M., Heiss, E. and Glasl, S. (2014). "Walnut leaf
extract inhibits PTP1B and enhances glucose-uptake
in vitro". Journal of Ethnopharmacology, 152(3):
599-602.

Prabhakaran, N.K.P. (2013). The Agronomy and
Economy of Turmeric and Ginger: The Invaluable
Medicinal Spice Crops. Elsevier, USA. Pp: 544.

Qamar, W. and Sultana, S. (2011). Polyphenols from
Juglansregial. (Walnut) Kernel Modulate Cigarette
Smoke Extract Induced Acute Inflammation,
Oxidative Stress and Lung injury in Wistarrats.
Human Experimental Toxicology, 30: 499-506.

Rabi, F.A., Al-Zoubi, M.S., Kasasheh, G.A,
Salameh, D.M. and Al-Nasser, A.D. (2020). SARS-
CoV-2 and Coronavirus Disease, What We Know So
Far. Pathogens, 9(3):231-236.

Ramesh, G., MacLean, A. G. and Philipp, M. T.
(2013). Cytokines and Chemokines at the Crossroads
of Neuroinflammation, Neurodegeneration and
Neuropathic Pain. Mediators of Neuroinflammation.
480739. Available at: https://doi.org/10.1155/2013
1480739 .

RazaAsim, M.B., Shahzad, M., Yang, X,
Qingzhu, S., Zhang, F., Han, Y. and Lu, S.
(2010). Suppressive Effects of Black Seed Oil on
Ovalbumin Induced Acute Lung Remodeling in E3
rats. 140(1):1-7.


https://books.google.com/books?id=RZV5f4EnTf8C&pg=PA253
https://books.google.com/books?id=RZV5f4EnTf8C&pg=PA253
https://books.google.com/books?id=RZV5f4EnTf8C&pg=PA253
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3618273/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3618273/
https://www.tandfonline.com/author/Malekmohammad%2C+Khojasteh
https://www.tandfonline.com/author/Rafieian-Kopaei%2C+Mahmoud
https://www.tandfonline.com/author/Rafieian-Kopaei%2C+Mahmoud
https://doi.org/10.1080/%2015569543.2019.1647545
https://www.researchgate.net/profile/Oludare_Osuntokun
https://www.researchgate.net/journal/1895-104X_Central_European_Journal_of_Biology
https://www.researchgate.net/journal/1895-104X_Central_European_Journal_of_Biology
https://books.google.com.ph/books?id=8EMVI8Fy8VMC&printsec=frontcover
https://books.google.com.ph/books?id=8EMVI8Fy8VMC&printsec=frontcover
https://books.google.com.ph/books?id=8EMVI8Fy8VMC&printsec=frontcover
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ramesh%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23997430
https://www.ncbi.nlm.nih.gov/pubmed/?term=MacLean%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=23997430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Philipp%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=23997430
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3753746/
https://doi.org/10.1155/2013/480739

International Journal of Basic Science and Technology
May, Volume 6, Number 1, Pages 65 - 75

Resch, M., Steigel, A., Chen, Z. L. and Bauer, R.
(1998). 5-lipoxygenase and  Cyclooxygenase-
Inhibitory Active Compounds
from Atractylodeslancea. Journal of Natural
Products, 61(3):347-350.

Roshan, A., Verma, N.K., Chaudhary, S.K., Chandra,
V., Sing, D.P. and Pandy, M.J. (2012).
“Phytochemical Constituent, Pharmacological
Activities and Medicinal Uses through the Millennia
of Glycyrrhiza glabra Linn: A review,” International
Research Journal of Pharmacy, 3(8): 45-55.

Ruklanthi de, A., Shiwei, C., Gan, E.S. and Ooi, E.E.
(2020). Impact of Immune Enhancement On Covid-
19, Polyclonal hyper-immune Globulin Therapy and
Vaccine Development. EBioMedicine. Available at:
https://doi.org/10.1016/j.ebiom.2020.102768

Santos, S.A., Freire, C.S., Domingues, M.R.,
Silvestre, Al Pascoal, N.C. (2011).
“Characterization of phenolic components in polar
extracts of Eucalyptus globulus Labill. Bark by high-
performance liquid chromatography-mass
spectrometry". Journal of Agricultural and Food
Chemistry, 59(17): 9386-9393.

Szopa, A., Ekiert, R. and Ekiert, H. (2017). Current
knowledge of Schisandra chinensis (Turcz.) Baill.
(Chinese magnolia vine) as a medicinal plant species:
a review on the bioactive components,
pharmacological properties, analytical and
biotechnological studies. Phytochemistry Reviews,
16(2):195-218.

Terrell, B. and Fennell, A. (2009). Osha (Bear Root):
Ligusticum porteri J.M. Coult. and Rose var. porter.
Nature Plants Journal, 10(2):110-117.

Tiwari, V., Darmani, N.A., Yue, B.Y. and Shukla, D.
(2010). In vitro antiviral activity of neem
(Azardirachta indica L.) bark extract against herpes
simplex virus type-1 infection. Phytotherapy
Research, 24(8): 1132-1140.

ISSN 2488-8648
http://www.ijbst.fuotuoke.edu.ng/ 75

Varier, P.S. (2002). Indian Medicinal Plants- A
Compendium of 500 species. Kottakkal-India; Orient
Longman Publishing House, Edition 1%, pp 146.

Vigo, E., Cepeda, A., Gualillo, O. and Perez-
Fernandez, R. (2004). In-vitro anti-inflammatory
Effect of Eucalyptus Globulus and Thymus Vulgaris:
Nitric Oxide Inhibition in J774A.1 Murine
Macrophages.  Journal of Pharmacy and
Pharmacology, 56:257-263.

World Health Organisation (2020). Rolling Updates
on Coronavirus Disease (COVID-19). Awvailable
at:https://www.who.int/emergencies/diseases/novel-
coronavirus-2019?gclid

Wong, S.C.Y., Kwong, R.T.S., Wu, T.C., Chan,
JW.M., Chu, M.Y., Lee, S.Y., Wong, H.Y. and
Lung, D.C. (2020). "Risk of nosocomial transmission
of coronavirus disease 2019: an experience in a
general ward setting in Hong Kong", Journal of
Hospital Infection. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/32259546
(cited: May 10, 2020).

Ysrafil, A.l. (2020). Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2): An
Overview of Viral Structure and Host Response,
Diabetes and Metabolic Syndrome: Clinical Research
and Reviews. Available at:
https://doi.org/10.1016/j.dsx.2020.04.020 (cited: May
02, 2020).

Zhang, Z., Leung, W.N., Cheung, H.Y. and Chan,
C.W. (2015). Osthole: A Review on Its Bioactivities,
Pharmacological Properties, and Potential as
Alternative Medicine. Evidence Based Complement
Alternative Medicine, 919616.

Zhong, S., Nie, Y.C., Gan, Z.Y., Liu, X.D., Fang,
Z.F., Zhong, B.N., Tian, J., Huang, C.Q., Lai, K.F.
and Zhong, N.S. (2015). Effects of Schisandra
chinensis Extracts on Cough and Pulmonary
Inflammation in a Cough Hypersensitivity Guinea
Pig Model Induced by Cigarette Smoke Exposure.
Journal of Ethnopharmacology, 165:73-82.


https://doi.org/10.1016/j.ebiom.2020.102768
https://www.ncbi.nlm.nih.gov/pubmed/?term=Szopa%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28424569
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ekiert%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28424569
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ekiert%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28424569
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5378736/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tiwari%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20041417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Darmani%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=20041417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yue%20BY%5BAuthor%5D&cauthor=true&cauthor_uid=20041417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shukla%20D%5BAuthor%5D&cauthor=true&cauthor_uid=20041417
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20041417
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20041417
https://www.who.int/emergencies/diseases/novel-coronavirus-2019?gclid
https://www.who.int/emergencies/diseases/novel-coronavirus-2019?gclid
https://www.ncbi.nlm.nih.gov/pubmed/32259546
https://doi.org/10.1016/j.dsx.2020.04.020
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20ZR%5BAuthor%5D&cauthor=true&cauthor_uid=26246843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leung%20WN%5BAuthor%5D&cauthor=true&cauthor_uid=26246843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cheung%20HY%5BAuthor%5D&cauthor=true&cauthor_uid=26246843
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chan%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=26246843
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4515521/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4515521/

