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ABSTRACT
Today, world is facing an unprecedented pandemic coronavirus disease 2019
(COVID-19) caused by severe acute respiratory syndrome coronavirus 2. In the
present scenario, it’s become more important to build our defense system more strong
against it as no evidence-based treatment for COVID-19 is developed yet. Since time
immemorial, traditional spices and herbs have played a key role as immunoboosters
in Indian cuisine. Herbs and spices were well known from ancient times for their
medicinal properties. It is tempting to speculate that the restorative and rejuvenating
power of these herbal remedies might be due to their action on the immune system
and some of the medicinal plants are believed to enhance the natural resistance
of the body to infections. More than 80 spices are grown in different parts of the
world, particularly in Asia. India is home to several spices that are used extensively
in traditional medicine. Spices such as turmeric, saffron, cloves, cinnamon, carom
seeds, ginger, and garlic are known to have a plethora of beneficial properties. Herbs
such as mint, tulsi (Holy Basil), leaves of neem, ashwagandha, and giloy are said to
have several health benefits.
Keywords: Herbal remedies, herbs, immune system, severe acute respiratory
syndrome coronavirus 2

INTRODUCTION
In the wake of coronavirus disease 2019 (COVID-19) pandemic,
there has been a lot of interest in ways to strengthen one’s immune
system and thus build a first line of defense against the deadly
virus. Immunity cannot be built up in a day, but the good news is
that eating a well-balanced diet and being physically and mentally
active is usually enough to keep your immune system in good
health. There are, however, many natural ingredients know to help
boost your immunity. Since ancient times, herbs and spices were
well known for their medicinal properties, with over 80 spices
grown in different parts of the world, particularly in Asia. India
is home to several spices that are used extensively in traditional
medicine. According to the World Health Organization (WHO),
around 80% of the world’s population uses herbal medicines for
primary health care, particularly across Europe and South Asia.
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Research indicates that many of these herbs not only have antiinflammatory properties but they also help build up the body’s
natural immunity. Moreover, unlike allopathic medicines like
antibiotics, which can have serious side effects, most of these herbs
and spices are relatively safe.
Ayurveda stresses the use of plant-based medicines and treatments.
Various plants identified in the Indian Ayurvedic system of
medicine display a wealth of pharmacological properties. The
Ayurvedic system of medicine is one of the oldest systems of
medicine and includes various ethnopharmacological activities
such as immunostimulation, tonic, neurostimulation, antiaging, antibacterial, antiviral, antirheumatic, anticancer, and
adaptogenic.[1] A number of medicinal plants as Rasayanas have been
claimed to possess immunomodulatory activity, for example, Holy
Basil, Ginger, Fenugreek, garlic, turmeric, and liquorice.[2,3] They
can depress or potentiate the host’s capacity to resist infection and
tumors non-specifically, or react specifically to a foreign substance.
Immunomodulators act on the complex network of mechanisms of
the immune system in a way not yet fully elucidated.
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IMMUNITY
This may be defined as the body’s ability to identify and resist large
numbers of infectious and potentially harmful microorganisms,
enabling the body to prevent or resist diseases and inhibit organ
and tissue damage. The immune system is not confined to any one
part of the body. Immune stem cells, formed in the bone marrow,
may remain in the bone marrow until maturation or migrate to
different body sites for maturation. Subsequently, most immune cells
circulate throughout the body, exerting specific effects.The immune
system has two distinct but overlapping mechanisms with which to
fight invading organisms, the antibody-mediated defense system
(humoral immunity), and the cell-mediated defense system (cellular
immunity).[4] Immune systems:The basic architecture of the immune
system is multilayered, with defenses on several levels. Most obvious
and primary is the skin:The first barrier against infection. Another is
physiological, where conditions such as the temperature and pH of the
body provide inappropriate living conditions for foreign organisms.
Once pathogens have successfully entered the body, they are addressed
by the innate and/or the acquired or adaptive immune system. Both
systems consist of a multitude of cells and molecules that interact in
a complex manner to detect and eliminate pathogens. Detection and
elimination depend on chemical bonding: Surfaces of immune system
cells are covered with various receptors, some of which chemically
bind to pathogens, while others bind to other immune system cells
or molecules to enable the complex signaling system that mediates
the immune response.[5] Immunomodulators: These are biological
or synthetic substances that can stimulate, suppress, or modulate
any aspect of the immune system including both adaptive and innate
arms of the immune system. Classification of immunomodulators
clinically, immunomodulators can be classified into the following
three categories: Immunoadjuvants are used to enhance the efficacy
of vaccines and therefore could be considered specific immune
stimulants. Immunoadjuvants hold the promise of being the true
modulators of the immune response. It has been proposed that
they be exploited as selectors between cellular and humoral
helper T1 (Th1) and helper T2 cells (Th2), immunoprotective,
immunodestructive, and reagenic (immunoglobulin E [IgE]) versus
IgG type immune responses disposing a real challenge to vaccine
designers.[6] Immunostimulants are inherently non-specific as they
are envisaged as enhancements to a body’s resistance to infection.
They can act through innate as well as adaptive immune responses.
In healthy individuals, the immunostimulants are expected to serve
as prophylactic and promoter agents, that is, as immunopotentiators,
by enhancing the basic level of immune response. In the individual
with impairment of immune response, they are expected to act as
immunotherapeutic agents.[7] Immunosuppressants are a structurally
and functionally heterogeneous group of drugs, which are often
concomitantly administered in combination regimens to treat various
types of organ transplant rejection and autoimmune diseases.[8]
Ginger[9-13]
Synonyms: Zingiber, Zingiberis.
Biological source: Ginger consists of rhizomes of Zingiber officinale.
Family: Zingiberaceae
16

Description
Ginger, the rhizome of Zingiber officinale, is one of the most widely used
species of the ginger family (Zingiberaceae) and is a common condiment
for various foods and beverages. Ginger has a long history of medicinal
use dating back 2500 years in China and India for conditions such as
headaches, nausea, rheumatism, and colds. It is said to be native of
Southeast Asia, but is cultivated in Caribbean Islands, Africa, Australia,
Jamaica, Taiwan, and India.

Active constituents
Ginger contains a number of pungent constituents and active
ingredients. Steam distillation of powdered ginger produces ginger
oil, which contains a high proportion of sesquiterpene hydrocarbons,
predominantly zingiberene. The major pungent compounds in
ginger, from studies of the lipophilic rhizome extracts, have yielded
potentially active gingerols, which can be converted to shogaols,
zingerone, and paradol. The compound 6-gingerol appears to be
responsible for its characteristic taste. Zingerone and shogaols are
found in small amounts in fresh ginger and in larger amounts in dried
or extracted products.

Mechanisms of action
The aromatic, spasmolytic, carminative, and absorbent properties
of ginger suggest that it has direct effects on the gastrointestinal
tract. The compounds 6-gingerol and 6-shogaol have been shown to
have a number of pharmacological activities, including antipyretic,
analgesic, antitussive, and hypotensive effects.The gingerols, paradols,
sesquiterpenes, shogaols, and zingerone are responsible for powerful
anti-inflammatory and antioxidant properties. Studies on various
models showed that the ginger extract reduces inflammation in
those with conditions such as rheumatoid arthritis, inflammatory gut
disease, asthma, and certain cancers. A clinical trial on human using
ginger powder significantly reduced levels of inflammatory proteins
such as tumor necrosis factor alpha and C-reactive protein.
Ginger is well known for its anti-inflammatory, antifungal, and anticancer properties. In traditional medicine, ginger has been extensively
used for curing colds and coughs, nausea, asthma, travel sickness,
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morning sickness, arthritis, gastrointestinal complaints, and even
depression. Consume it as ginger tea, which involves crushing ginger
and boiling it with tea leaves and water. Powdered ginger mixed with
pulverized cloves, cardamom, and caraway has been used for digestive
ailments since ancient times.
Tulsi[14-19]
Synonyms: Holy basil.
Biological source: Tulsi is an aromatic perennial plant of Ocimum
sanctum in the family.
Family: Lamiaceae

and antifertility. These pharmacological actions help the body and
mind cope with a wide range of chemical, physical, infectious,
and emotional stresses and restore physiological and psychological
function.
The leaves of this easily available plant are rich in phytonutrients (such
as antioxidants and flavonol) chlorophyll, vitamins, and minerals,
as well as eugenol, a bioactive compound that has antimicrobial,
antifungal, and antibacterial properties and reduces stress and plasma
glucose levels. You can chew 4–5 fresh basil leaves every morning
(make sure you wash them well in running water) or infuse them
with your morning tea. Basil is also an important ingredient of pesto
recipes.
Fenugreek[20-22]
Synonyms: Methi.
Biological source: Fenugreek consists of leaves of Trigonella foenumgraecum.
Family: Fabaceae

Description
Holy basil is native to the Indian subcontinent and grows throughout
Southeast Asia. The plant is widely used in Ayurvedic and folk
medicine, often as an herbal tea for a variety of ailments, and is
considered sacred in Hinduism. It is also used as a culinary herb with a
pungent flavor that intensifies with cooking. It is reminiscent of clove,
Italian basil (Ocimum basilicum), and mint and has a peppery spiciness.
It is considered an agricultural weed and an invasive species in some
areas outside its native range.

Active constituents
There are many chemical constituents present in Ocimum sanctum
such as, oleanolic acid, rosmarinic acid, ursolic acid eugenol, linalool,
carvacrol, β-elemene, β-caryophyllene, and germacrene. Ocimum
sanctum is considered to have diuretic, stimulant property.

Mechanism of action
Tulsi has a unique combination of actions that include antimicrobial
(including antibacterial, antiviral, antifungal, antiprotozoal,
antimalarial, and anthelmintic), mosquito repellent, anti-diarrheal,
antioxidant, anti-cataract, anti-inflammatory, chemopreventive,
radioprotective, hepatoprotective, neuroprotective, cardioprotective,
antidiabetic, antihypercholesterolemia, antihyper tensive,
anticarcinogenic, analgesic, antipyretic, anti-allerg ic,
immunomodulatory, central nervous system depressant, memory
enhancement, anti-asthmatic, antitussive, diaphoretic, antithyroid,
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Description
Fenugreek is naturally found in field verges, uncultivated ground,
dry grasslands, and hillsides in semi-highland and highland
regions. Fenugreek is grown as a cool season crop in India and the
Mediterranean region, both irrigated and as a rainfed crop. It grows
on a wide range of preferably well drained soils with a pH ranging
from 5.3 to 8.2.

Active constituent
The major constituents that are present in fenugreek seeds are
carbohydrates, proteins, lipids, alkaloids, flavonoids, fibers, saponins,
steroidal saponins, vitamins, and minerals, nitrogen compounds which
can be categorized under nonvolatile and volatile constituents

Mechanism of action
Fenugreek is known to have numerous beneficial health effects.
Gastric ulcers can easily be treated by fenugreek seeds. The seed
oil acts as an emollient and makes skin smoother and soft. The
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cleansing action of fenugreek makes it a valuable plant as it helps
purify blood, cleaning lymphatic system, and detoxify the body. In
diseases like hay fever and sinusitis, it can be used. The seeds are
considered useful in heart disease and aphrodisiac and as a galactogog
promoting lactation. Different regions in the world use fenugreek
for different purposes; for example, in China, seeds are used to treat
cervical cancer and for kidney problems. The aerial parts of plant
are used to treat abdominal cramps during diarrhea in the Middle
East and the Balkans. In Southern India, roasted seeds are used as
a treatment for dysentery. The smallpox patients are also given an
infusion of seeds as a cooling agent. Being a natural health product,
it is capable of treating and curing diseases, thus providing medical
and health benefits. As a result of which, it has been considered a
potential nutraceutical. Apart from the traditional medicinal uses,
fenugreek is found to have many pharmacological properties such
as antidiabetic, antinociceptive, anticarcinogenic, antioxidant, antiinflammatory, and hypocholesterolemic.
Fenugreek is a well-known herb in the Ayurvedic system of medicine
which acts a natural antioxidant and strengthens immune system. It
is not only used as an herb (dried or fresh leaves), spice (seeds), and
vegetable (fresh leaves) but also as a condiment in artificial flavoring
of maple syrup or in the production of steroids.You can add fenugreek
seeds as preservatives in pickles as they are rich in Vitamin E. Dried
leaves of fenugreek are used for flavoring vegetable dishes, fish,
and meat. Herbal tea made with fenugreek, honey, and lemon is a
traditional remedy to treat fever. Sprouted seeds of fenugreek and
microgreens are used in salads, while fenugreek fiber can be used to
cure constipation.
Turmeric[23-28]
Synonyms: Haldi, Halada.
Biological source: Turmeric (called Haldi in Hindi language), and
named by British as curry spice, is the dried rhizome powder of
Curcuma longa.
Family: Zingiberaceae

Active constituent
Curcumin (diferuloylmethane), a polyphenol compound responsible
for the bright yellow color of turmeric, is believed to be the
principal pharmacological agent. In addition to curcumin, turmeric
contains the curcuminoids atlantone, bisdemethoxycurcumin,
demethoxycurcumin, diarylheptanoids, and tumerone.

Mechanism of action
Curcumin reportedly possesses several pharmacological properties
including anti-inflammatory, antimicrobial, antiviral, antifungal,
antioxidant, chemosensitizing, radiosensitizing, and wound healing
activities. Curcumin can suppress tumor initiation, promotion, and
metastasis in experimental models. It can also act as an antiproliferative
agent by interrupting the cell cycle, disrupting mitotic spindle
structures, and inducing apoptosis and micronucleation. Apparently,
curcumin is a pluripotent pharmacological agent that utilizes
multiple molecular pathways to leave its imprint on biological
systems. Curcumin, the major constituent of turmeric, has been
proven responsible for its clinical therapeutic properties. Curcumin
also shows pivotal role in the modulation of immune system. The
prebiotic-like properties of turmeric have been explored which
enable it to make changes in the gut microbiota and support the gut
immune connection. Curcumin is capable of lowering cortisol levels
which, in turn, help in maintaining balance in the immune system.
It is important because all immune cells contain cortisol receptors;
alteration in cortisol.
Ginseng[29-31]
Synonyms: Ninjin, Pannag, Panax.
Biological source: Ginseng is the dried root of various species of
panax such as Panax ginseng (Korean), Panax japonica (Japanese), Panax
notoginseng (Chinese), and Panax quinquefolium (American).
Family: Araliaceae.

Description
Turmeric is 3–5 ft tall bearing oblong, pointed, short-stemmed
leaves, and funnel-shaped yellow flowers.The rhizome of turmeric is
a valuable cash crop, which is widely cultivated in Asia, India, China,
and other tropical countries. Turmeric is commonly used as a spice
in curries, food additive, and, also, as a dietary pigment.
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Description
Panax ginseng belongs to the Araliaceae family and is found
throughout East Asia and Russia. It grows natively in remote forests
of Manchuria and North Korea, but has become overharvested in
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other parts of Asia. It is cultivated in Korea, China, and Japan for
export and use as a medicinal herb. Panax ginseng is a shade-loving,
deciduous perennial with five-fingered leaves, tiny white flowers,
red berries, and a yellowish-brown root. The root is utilized
medicinally, although active compounds are present in all other
parts of the plant.

Active constituents
Panax ginseng contains triterpene glycosides, or saponins, commonly
referred to as ginsenosides. Many active compounds can be found
in all parts of the plant, including amino acids, alkaloids, phenols,
proteins, polypeptides, and Vitamins B1 and B2.

Mechanism of action
Panax ginseng is often referred to as an adaptogen, which suggests
that it has varied actions and effects on the body that supports
non-specific resistance to biochemical and physical stressors,
improves vitality and longevity, and enhances mental capacity.
Reviews suggest that Panax ginseng has immunomodulating activity
by affecting the hypothalamic-pituitary-adrenal (HPA) axis. In vitro
experiments reveal enhanced natural killer (NK) cell activity and
increased immune cell phagocytosis after ginsenoside exposure.
According to a 1999 WHO review, ginseng saponins “are thought
to decrease serum prolactin, thereby increasing libido” in male
impotence.
Liquorice[32-35]
Synonyms: Glycyrrhiza, Glycyrrhizae radix, Mulethi.
Biological source: It consists of dried, peeled, unpeeled, root, and
stolon of Glycyrrhiza glabra. Family: Leguminosae.

Active constituents
A number of components have been isolated from liquorice, including
a water-soluble, biologically active complex that accounts for 40–50%
of total dry material weight. This complex is composed of triterpene
saponins, flavonoids, polysaccharides, pectins, simple sugars, amino
acids, mineral salts, and various other substances. Glycyrrhizin
accounts for the sweet taste of licorice root.

Mechanisms of action
The beneficial effects of liquorice can be attributed to a number of
mechanisms. Glycyrrhizin and glycyrrhizic acid have been shown
to inhibit growth and cytopathology of numerous ribonucleic acid
and deoxyribonucleic acid viruses, including hepatitis A9 and C,
herpes zoster, human immunodeficiency virus, herpes simplex,
and glycyrrhizin and its metabolites inhibit hepatic metabolism of
aldosterone and suppress 5-ßreductase, properties responsible for
the well-documented pseudoaldosterone syndrome. The similarity
in structure of glycyrrhetic acid to the structure of hormones
secreted by the adrenal cortex accounts for the mineralocorticoid and
glucocorticoid activity of glycyrrhizic acid. Liquorice constituents also
exhibit steroid-like anti-inflammatory activity, similar to the action
of hydrocortisone.

CONCLUSION
Allopathic drugs are available for counteracting the oxidative stress and
hence improve immunity, but the side effects and prohibitive cost of
these allopathic drugs make it necessary to search for an alternative.
Ayurvedic drugs have promising profile as far as drug development
from natural source is concerned. One can expect herbal to act as
lead compound for the development of economical, effective, and
non-toxic immunomodulatory agent. In the wake of the COVID-19
outbreak, entire mankind across the globe is suffering. Enhancing the
body’s natural defense system (immunity) plays an important role in
maintaining optimum health. We all know that prevention is better
than cure. While there is no medicine for COVID-19 as of now, it
will be good to take preventive measures which boost our immunity
in these times.
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Da Silveira e Sá Rde C, Andrade LN, de Sousa DP. Sesquiterpenes from essential
oils and anti-inflammatory activity. Nat Prod Commun 2015;10:1767-74.

12.

Reddy AC, Lokesh BR. Studies on spiceprinciples as antioxidants in the
inhibition of lipid peroxidation of rat liver microsomes. Mol Cell Biochem
1992;111:117-24.

13.

Zehsaz F, Farhangi N, Mirheidari L. The effect of Zingiber officinale R. rhizomes
(ginger) on plasma pro-inflammatory cytokine levels in well-trained male
endurance runners. Cent Eur J Immunol 2014;39:174-80.

14.

Falagas ME, Bliziotis IA. Pan drug-resistant Gram-negative bacteria the dawn of
the post antibiotic era. Int J Antimicrobe Agent 2007;29:630-6.

29.

15.

Panchal P, Parvez N. Phytochemical analysis of medicinal herb (Ocimum
sanctum). Int J Nanomater Nanotechnol Nanomed 2019;5:8-11.

Thyagarajan SP, Jayaram S, Gopalakrishnan V, Hari R, Jeyakumar P, Sripathi MS.
Herbal medicines for immunomodulatory drugs. Drug Saf 2002;13:387-97.

30.

16.

Mahajan N, Rawal S, Verma M, Poddar M, Alok S. A phytopharmacological
overview on Ocimum species with special emphasis on Ocimum sanctum.
Biomed Prev Nutr 2013;3:185-92.

Chadwick DJ, Marsh J. Bioactive Compounds from Plants. Vol. 7. Ciba
Foundation Symposium; 1997. p. 154-6.

31.

17.

Mohan L, Amberkar MV, Kumari M. Ocimum sanctum Linn. (TULSI)-an
overview. Int J Pharm Sci Rev Res 2011;7:51-3.

Fatma N, Mathur KB, Chatterjee RK. Chemotherapy of experimental filariasis,
enhancement of activity profile of invermectin with immunomodulators. Drug
Saf 2005;5:55-67.

32.

Arya VS. Indian Medicinal Plant. Chennai: Orient Longman; 1997. p. a65.
Proksch AW. Immuno modulatory drugs of fungi and higher plants. Econ Med
Plant Res 1997;8:231-3.

18.

Pattanayak P, Behera P, Das D, Panda SK. Ocimum sanctum Linn. A reservoir plant
for therapeutic applications: An overview. Pharmacogn Rev 2010;4:95-105.

33.

19.

Mondal S, Mirdha BR, Mahapatra SC. The science behind sacredness of Tulsi
(Ocimum sanctum Linn.). Indian J Physiol Pharmacol 2009;53:291-306.

34.

Mills SY. Essential book of herbal medicine. Toxicol Appl Pharmacol
1991;12:1531-2.

20.

Snehlata HS, Payal DR. Fenugreek (Trigonella foenum graecum L.): An overview.
Int J Curr Pharm Rev Res 2012;2:169-87.

35.

Ramsey GR, Schlling E. Immuno-suppressive drug use during pregnancy.
Rheum Dis Clin North Am 1997;14:149-67.

20

Pharmaspire | Jan-Mar 2021 | Vol 13 | Issue 1

