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ABSTRACT:  
Herbal immunity boosters are the medicinal plants which increase the immunity of the human body and make the body 
able to fight with the various diseases. These immunity boosters are serving as a boon in the case of coronavirus 
disease. COVID-19 affects our respiratory system and lowers the immunity of the patient and the persons having weak 
immunity have the more chances to get affected with the diseases. Tulsi, garlic, ginger, giloy, coconut oil, turmeric, 
ashwagandha, amla, black pepper, aloevera are the herbal immunity boosters. These herbal drugs used traditionally in 
medicines and also proved effective in scientific studies.  The regular consumption of these boosters helps to treat the 
mild to moderate symptoms of diseases at home. 
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INTRODUCTION 

Human history recorded many pandemic diseases that 
not only affect the health of humans but also create 
many more problems. These diseases occurred after 
several years but the negative impacts created by them 
remain for many years and it takes time to recover from 
the losses. The world faced several unpredictable 
pandemics as cholera, plague, dengue, plague, 
influenza, AIDS, influenza, West Nile disease, 
tuberculosis, severe acute respiratory syndrome (SARS) 
[1]. Pandemic series in the last 20 years are Severe 
Acute Respiratory Syndrome (2003), Influenza A H1N5 
(bird flu, 2007), H1N1 (swine flu, 2009), Middle East 
Respiratory Syndrome (MERS, 2012), Ebola (2014), 
COVID-19 (coronavirus, 2019) [2]. Nowadays, the whole 
world is facing the outbreak of COVID-19, and scientists 
of every corner of the world are working on this 
dreadful virus. Many approaches came forward for the 
treatment of this disease not only in allopath but also in 
Ayurveda but still full success not found. In this panic 
situation, a ray of hope is the herbal immunity boosters 
which strengthen our immune system and make our 
body capable of the fight against the virus. The 
significant role played by the medicinal plants in 
improving the quality of human life. Medicinal herbs 
provide many benefits from centuries and public 
interest towards medicinal plants increasing day by day 
due to changing lifestyles. The constituents present in 
the plants serve a major role in the cure of many vital 
diseases and boost the immune system [3]. Traditional 
knowledge passed through generations by traditional 

health practitioners (THPs). For example, traditional 
healers of South Africa used a plant called “African 
Potato” (Hypoxishermerocallidea Fish) as an immune 
booster [4]. Herbal tonics which having the properties of 
the immune-boosting has been used by the South 
Africans due to the high prevalence of HIV infections 
and the commercial one is Umakhonya®[5]. A 
traditionally used aromatic shrub i.e., Tulsi (Ocimum 
sanctum) provides many health benefits and also has its 
spiritual rituals. Tulsi serves as a boosting tonic that 
normalizes Vata and Kapha [6]. Another remarkable 
plant is Garlic, a strong immune modulator. The main 
constituent present in the garlic is sulfur combinations 
which are responsible for maintaining the homeostasis 
and therapeutic effects[7]. From traditional knowledge 
to modern science, medicinal plants occupied a 
prominent place in proceeding the human health. The 
constituents present in it play a major role in the 
pathway of immune modulation and help the immune 
system in removing or suppressing the toxins, allergens, 
or pathological microbes. T-cells of the immune system 
are responsible for distinguishing between self from 
nonself antigens. The cells of the human body infected 
by intracellular parasites and bacteria, viruses, and other 
pathogens are also recognized by cells of the immune 
system [8].  Neem (Azadirachta indica) increases the 
production of white blood cells by stimulating the 
lymphocytic system and boosts the macrophage activity 
of the body. Immuno-stimulant activity exhibit by the 
aqueous extract of bark of the neem tree and also 
possess by the neem oil which can activate the cell-
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mediated immune response[9]. Some other medicinal 
plants having well-defined immunomodulation activity 
are Zingiber officinale (Ginger), Andrographis paniculate 
(Kalmegh), Panax pseudoginseng(Himalayan ginseng), 
Curculigo orchioides(Black mulsi), Phoenix dactylifera 
(Date palm), Prunus amygdalus (Almond), Piper 
longam(Long pepper) [10], Bauhinia Variegata(Orchid 
tree), Tinospora cordifolia (Giloy), Ficus carica (Common 
fig), Hibiscus Rosa Sinensis (China rose), Aloe 
barbadendis (Aloe vera), Citrus, Allium sativum(Garlic), 
Curcuma longa(Turmeric), Asparagus racemosus 
(Shatavari), Withania somnifera (Ashwagandha), 
Emblica officinalis (Indian Gooseberry), Terminalia 
arjuna(Arjun tree), Eclipta alba (Bhringraj)[11]. 

CORONAVIRUS 

A newly discovered virus responsible for the highly 
infectious disease known as COVID-19 (Coronavirus 
disease).The international committee on the Coronavirus 
study group suggested the name of newly found 
coronavirus as SARS-CoV-2 (Severe Acute Respiratory 
Syndrome- Coronavirus-2) because it acts on the same 
receptor as SARS-CoV (ACE2) [12]. After getting infected 
by the virus, the person developed mild to moderate 
symptoms. But due to the changing behavior of the virus 
sometimes the symptoms remain hidden. Symptoms that 
commonly occurred are fever, a person feels tired and 
dry cough. Sometimes the other symptoms also occur 
but they are less common as aches in the body, 
headache, diarrhea, loss of taste, and smell. And when 
the condition becomes worse, the most serious 
symptoms occur as like chest pain or pressure, shortness 
of breath, or difficulty in breathing [13]. 

Structure and mechanism of Coronavirus 

Highly contagious virus i.e., Coronavirus contains 
approximately 30,000 in its genome. Four structural 
proteins encoded by this virus are Envelop protein, 
Membrane protein, Spike protein, Nucleocapsid protein. 
It also encodes several non-structural proteins.The outer 
covering of the virus is a protein shell (capsid), the inner 
side of the capsid contains the single-strand RNA having 
the attachment with nuclear protein. This attachment 
plays a major role in the conversion of human cells into 
the infected one [14]. On the surface of human cells, 
angiotensin-converting enzyme-2(ACE2)is present, for 
the coronavirus these enzymes serve as receptors on 
which the virus gets attached with the help of its Spike 
protein and facilitate its entry into the host cell[15].The 
shape of the virus envelop maintained by the membrane 
protein and remains in interaction with other structural 
proteins also [16]. Cellular proteases facilitate the entry 
of the corona virus into the cell that involves cathepsins, 
human airway trypsin-like protease (HAT), and 
transmembrane protease serine 2, cause penetration 
changes through the splitting of spike protein [17]  

 

1. Garlic (Allium sativum L.) 

 

Allium sativum L. belongs to the family Alliaceae. Mainly 
the organo-sulfur compounds are produced by the genus 
Allium. The main constituents present in garlic are Alliin 
(S-allyl- L-cysteine sulfoxide), MCSO (S-methyl cysteine- 
sulfoxide), DAS (Diallyl sulfide), DADS (Diallyl disulfide), E 
& Z Ajoene. An enzyme alliinase present in the garlic 
which converts alliin into allicin after getting crushed. 
The constituents present in the garlic responsible for 
many pharmacological activities and used since ancient 
times for the treatment of various diseases like 
respiratory infections, indigestion, urinary tract 
infections, heart problem [25]. For maintaining the 
homeostasis and immune function, garlic serves as a 
promising candidate. Differentiation and proliferation of 
the β-cells increases by the intake of garlic as a dietary 
source. Garlic enhanced T-cell proliferation which 
indirectly or directly affects the B-cells but more study 
required for understanding the mechanism of antibodies 
production. Allicin, the main constituentof garlic 
responsible for the maturation of dendritic cells (cells 
which cause the induction of primary immune response) 
[26].Like BCG, garlic also enhances the activity of natural 
killer cell and lymphokine-activated killer cells. It also 
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increased the release of other immune cells like 
interleukin-2, phagocytes, macrophages, etc [27]. 

2. Ginger (Zingiber officinale)- 

 
The rhizome of Zingiberofficinale effective for the 
treatment of various diseases belongs to the family 
Zingiberaceae. The biggest producer of ginger is India 
and traditionally used by peoples of many countries as a 
home remedy. Numerous studies revealed that it has 
many efficient activities like anticancer, antidiabetic, 
antioxidant, immunomodulatory,anti-inflammatory, 
nephroprotective, hepatoprotective, analgesic, etc [28]. 
The main constituents present in rhizome are gingerol 
(responsible for its pungent nature), mono and 
sesquiterpenes present in volatile oil, shogaol (gingerol’s 
dehydrated product), sesquiterpenoids present in 
essential oil with zingiberene as the main constituent. 
Protein, fatty oil, carbohydrates, ash, water, crude fiber 
are also present in dried rhizome. Other constituents are 
cineole, curcumin, borneol, terpineol, linalool, 
camphene, beta-sesquiphellandrene, α-zingiberene. 
Gingerdiols, paradols, gingerdiones, gingerenones are 
other pungent compounds present in ginger.  
Gingediacetates, methylgingediol, 
methylegingediacetates are present in minute quantity 
[29]. The constituents present in ginger showed an 
effective immune response through various mechanisms. 
Consumption of rhizome for the required duration results 
in the increment of different blood cells like white blood 
cells, red blood cells, neutrophils, hemoglobin, major 
histocompatibility complex (MHC) [30]. In the case of 
lung diseases or asthma, ginger helps to reduce the 
symptoms by relaxing the smooth muscles in the airway 
(as it acts on the calcium channels). The main 
constituents present in ginger like gingerol, shogaol 
cause the reduction of inflammatory cytokines and 
chemokines, etc. Ginger serves as a boosting remedy 
because it affects the various activities which directly or 
indirectly make the body healthy like it caused the 
inhibitory effect on lipoxygenase and COX-2 in 

inflammation. The anti-oxidant activity of the ginger is 
due to the reduction of reactive oxygen species and 
enhancement in glutathione [31]. 

3. Tulsi (Ocimumscantum)- 

 
Tulsi is not only known for its aromaticity and medicinal 
properties but also for its connection with the Hindu 
religion that’s why it is known as holy basil also which 
belongs to the family Lamiaceae. In Ayurveda, tulsi used 
for the cure of many diseases through 3000 years and 
has adequate healing power and called “Elixir of Life”. 
Most of the beneficial constituent present in the leaves 
of the plant. The main constituents present in the leaves 
of tulsi are Ursolic acid, eugenol[32], methyl eugenol. 
Apigenin, isothymusin, circimaritin, cirsilineol are the 
phenolic compounds present in leaves and stem. Stearic 
acid, palmitic acid, linolenic acid, oleic acid, linoleic acid 
are the major fatty acids present in the plant. Other 
constituents that present in tulsi are tannins, calcium, 
flavonoid, vitamin C, beta carotene, camphor, etc[33]. 
Vitamins such as vit. A and vit. C present in tulsi which 
increases the production of antibodies upto 20%. In 
Ayurveda, extract of leaves used for the treatment of 
many diseases like malaria, epilepsy, fever, bronchitis, 
convulsions, cough and cold, etc. The pharmacological 
activities present in tulsi are anticancer, antidiabetic, 
antiviral, antimicrobial, antifungal, hepatoprotective, 
immunomodulator, anticoagulant, anthelmintic, 
antistress, antipyretic, radioprotectant, 
antihyperlipidemic [34]. The seed oil of this aromatic 
herb used for boosting immunity by mediating the 
GABAergic pathway and balances both humoral and cell-
mediated immunity. The aqueous extract of leaves 
showed a superior response than the alcoholic extract 
haemagglutinationtiter. It acts on the different levels 
ofthe immune system and boosts immunity by 
increasing the antibodies production and during the 
inflammation, it causes the release of mediators also 
[35]. 
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4. Giloy (Tinosporacordifolia)- 

 
Climbing shrub of the family Menispermaceae used 
traditionally as a natural medicine and it also called 
Guduchi. Tinosporacordifola is a deciduous shrub and 
climb vertically with several branches. Giloyis known for 
its medicinal properties due to the presence of many 
active constituents in it. The chemical constituents 
present in giloy are tinosporine, berberine, 
tembetarine,isocolumbin (alkaloids present in stem and 
root), tinocordiside, furanoidditerpene, palmatosides, 
cordifolioside, tinocordifolioside (glycosides present in 
stem part). Other constituents are tinocordifolin, 
furanolactone, tinosporides, beta-sitosterol, columbin, 
δ-sitosterol, clerodane derivatives [36]. Apart from 
these constituents, giloy also rich in protein, 
carbohydrate, fiber, potassium, chromium, calcium, and 
iron. 
Numerous experimentations proved that Tinospora- 
cordifolia possesses varieties of activities like anticancer, 
anti-inflammatory, anti-oxidant, brain tonic, aphrodisiac, 
immunomodulatory [37], anti-microbial, anti-HIV, anti-
toxic, anti-viral, vasorelaxant, anti-leprotic, anti-arthritic, 
anti-allergic. It is used in many forms like decoction, 
syrups, tincture, infusion, maceration, etc. The stem part 
of giloy used for making the cold infusion and found to 
be effective in high fever [38]. Immunomodulatory and 
the cytotoxic effect of giloy showed by the presence of 
its active constituents like magnoflorine, cordifolioside, 
tinocordiside, N-methyl-2-pyrrolidone, etc. These active 
components are responsible for boosting the immune 
system through the production of free radicals in 
neutrophils and stimulate the macrophage’s phagocytic 
property.  Production of immune cells and cytokines also 
enhanced through the intake of its aqueous extract [39].  
Polysaccharide ie., Arabinogalactan found in giloy acts 
on the dendritic cells (immature) of bone marrow and 
induced its maturation. α-D-glucan activates the various 
lymphocytes (at concentration 100 µg/ml) like T-cells, B-
cells, Natural killer cells, etc [40]. 

5. Turmeric (Curcuma longa)- 

 
Turmeric is known to be a very popular Indian spice and 
almost used on a daily basis in every Indian food. This 
medicinal plant belongs to the family Zingiberaceae 
(plant of the ginger family). Turmeric used traditionally 
as herbal medicine because of its valuable activities. It 
shows various activities such as: anti-viral, anti-
inflammatory, anti-microbial, anti-mutagenic, anti-
cancer, anti-oxidant, anti-venom, anti-arthritis, anti-
diabetic, wound healing activity [41]. Ayurveda 
mentioned turmeric's role as to provide warming and 
strengthening to the body. People used turmeric as a 
home remedy for the treatment of many problems as 
acidity, to relieve menstruation, applied locally on cut, 
burns, insect bites, increase the flow of bile, to provide 
relief in cough and asthma. It is also used as a dye and 
food colorant [42]. The main constituents present in 
turmeric is curcumin. Three compounds present in 
turmeric which is collectively known as curcuminoids are 
curcumin, bisdemethoxycurcumin, and demethoxy- 
curcumin. Sesquiterpenes and monoterpenes present in 
the volatile oil which are curcumenone, curcumenol, 
procurcumenol, epiprocurcumenol, bisacumol. Other 
constituents are terpinolene, α-phellandrene, α, and β 
turmerone. Curcumin is responsible for most of the 
pharmacological activities [43]. Curcumin shows its 
effect on immune cells by modulating the proliferation 
and activation of B-cells, T- cells, macrophages, and 
Natural killer cells. Different studies performed for 
curcumin on various models and showed beneficial 
results as- the proliferation of B-cells increases in the 
intestinal mucosa of mice by curcumin, curcumin act on 
macrophages and decreases its ability to generate ROS, 
the study on mouse suggests that splenic lymphocytes 
proliferation increased at the low dose of curcumin and 
depressed at high dose [44]. 
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6. Black pepper (Piper nigrum L.)- 

 
Black pepper (Piperaceae- the family of Piper nigrum L.) 
also referred to as the king of spices because of its 
valuable properties. Other names of black pepper are 
Kali Mirch (in Hindi) and Pippali (in Sanskrit). Black 
pepper used all over the world as in various dishes, as a 
medicinal agent, and also in perfumery. Various studies 
revealed the presence of many phytochemicals in black 
pepper but piperine (pungent) found in many of the 
plants of the Piperaceae family. The phytoconstituents 
are piperamide, pipericide, piperolein, tricholein, 
sarmentine, sarmentosine, N-formylpiperidine.  Chavine, 
Isochavicine, piperine, and isopiperine are the four 
isomers of piperine [45].Piperineis known to have 
diverse pharmacological activities like anti-microbial, 
anti-inflammatory, anti-cancer, analgesic, 
hepatoprotective, anti-depressant, immunomodulatory, 
anti-diarrheal. In addition to this, piperine also known to 
enhance the bioavailability of various drugs (norfloxacin, 
ampicillin, amoxicillin) and natural compounds 
(curcumin) [46]. A study on piperine concluded that the 
combination of GABA (gamma-aminobutyric acid) with 
piperine cause the activation of JNK (Jun N-terminal 
kinase)and p38 MAPK (mitogen-activated protein 
kinase), which results in the NF-ĸB (it stands for Nuclear 
Factor kappa-light-chain-enhancer of activated B-cells) 
and IL-10 (another name of IL-10 is human cytokine 
synthesis inhibitory factor) up-regulation through 
increasing the expression of EPO (erythropoietin) and 
EPO-R (erythropoietin receptor) [47]. 

7. Coconut Oil 

 

The main product of the coconut (Cocus nucifera) is the 
coconut oil which has its multipurpose uses. It is used for 
skin moisturizing, for cooking food, for hair treatment, 
and also in folk medicines. Coconut oil obtained from the 
fruit of the coconut after the extraction process. Inside 
the fruit, kernel is present which is also called coconut’s 
meat. The kernel is the main part of the fruit which 
through which different products are obtained like 
coconut oil, coconut milk, the dried form of coconut. 
Coconut oil is of two types- one is RBDCO (refined, 
bleached, and deodorized copra oil) and the other is VCO 
(virgin coconut oil). Both types of oil have the same 
triglycerides and fatty acids profile [48]. Virgin coconut 
oil is obtained from the fresh kernel by natural means 
without the treatment of heat and has a clear 
appearance like water. Virgin coconut oil contains both 
saturated and unsaturated fatty acids like palmitic acid, 
myristic acid, caproic acid, capric acid, stearic acid, oleic 
acid and linoleic acid. Other compounds present in VCO 
are tocopherols and phenolic compounds. The fatty acids 
present in virgin coconut oil play a major role in boosting 
immunity. The immune-stimulant property of VCO 
concluded through a study on chicken in which vaccine 
given to chickens against a variety of influenza viruses 
and VCO increases the Th-CD4 and lymphocytes in them. 
VCO acts on the viral membrane and disrupts it and 
shows an anti-viral property. The presence of fatty acids 
makes the oil effective against many lipid-coated viruses 
[49]. 
8. Amla (Emblicaofficinalis)- 

 
It is also known as Phyllanthus emblica Linn. and locally 
known as amla or Indian gooseberry, belongs to the 
family Euphorbiaceae. It is one of the important 
traditionally used medicinal herb. Amla’s fruit is known 
to exert many beneficial effects on human health such 
as tonic, laxative, digestive, antipyretic, diuretic, tonic, 
anti-inflammatory, cardioprotective, hepatoprotective, 
and many more. The fruit of amla shows prominent 
effects in the severe conditions of asthma, peptic ulcer, 
bronchitis, cough, etc. the phytoconstituents present in 
Amla are tannins (Emblicanin A and Emblicanin B are 
two hydrolyzable tannins),alkaloids (Phyllantidine, 
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Phyllembein), vitamins (vitamin C), flavonoids 
(quercetin, kaempferol), phenolic compounds (ellagic 
acid, gallic acid, methyl gallate), carbohydrates and citric 
acid. The fruit of amla contains a higher concentration of 
Vitamin C than other fruits like lemons, oranges, and 
tangerines. Amla also has immunity-boosting property 
[50].  The vitamin C presents inamla fruit is responsible 
for boosting immunity by improving the activity of 
natural killer cells. A study revealed the 
immunomodulatory effect of Emblica officinalisin the 
presence of chromium (IV) which is an 
immunosuppressive agent. Chromium induced the free 
radical production, Emblica officinalis inhibited the 
production and maintain the level of anti-oxidant 
also[51]. 
9. Ashwagandha (Withaniasomnifera): 

 
It is a member of the Solanaceae family and commonly 
known as Indian Ginseng. The Rasayana form of 
Ashwagandha used in the traditional system for many 
years. Rasayana is in the form of an herbal preparation 
that improves mental and physical health. The 
constituents present in the ashwagandha exerts the 
immunomodulatory effect. The phytoconstituents 
present in ashwagandha are anaferine, withanolide, 
withaferin, sitoindosides VII-X, withasomniferin-A, 
isopelletierine[52]. The properties like immuno-
modulatory, analgesic, anti-inflammatory, antioxidant, 
anti-stress, anti-pyretic, and many more shown by the 
root extract of ashwagandha.The immuno-modulatory 
property of Withaniasomnifera confirmed by the test in 
which cyclophosphamide (immunosuppressive drug) 
given to the rats. Five days beforethe administration of 
cyclophosphamide, the aqueous extract of 
Withaniasomnifera administered to the rats for 10 days 
regularly. Due to the effect of ashwagandha, the 
immunity of rats increased and they showed a significant 
increasement in the count of white blood cells and 
absolute lymphocyte count [53]. Ashwagandha 
stimulates the cell-mediated immunity. The pathogen 
killing power of immune cells increases because it 
enhanced the macrophage’s nitric oxide synthetase 
activity. In mice, the root extract of ashwagandha 

increases the level of interleukin-2 and granulocyte 
macrophage colony-stimulating factor [54]. 
10. Aloe vera (Aloe barbadensis Mill., Aloe indica 

Royle, Aloe vulgaris Lam)- 

 
The family of Aloe vera is Asphodelaceae. In the 17

th
 

century, Aloe vera was introduced to India, China, and 
Southern Europe. The cactus-like plant has fleshy leaves 
and triangular. Leaves of aloe vera divided into two main 
parts one is latex and the other are the gel. “Aloe juice” 
which is referred as latex whose concentration is more in 
young leaves in comparision to the older ones. The inner 
part of the leaf is referred to as gel which is tasteless and 
consists of pulp or mucilage. The latex and gel both 
contain the pharmacologically active constituents like 
anthraquinones (aloin, emodin, aloe-emodin, barbaloin, 
aloe-emodin, anthranol), saccharides (glucomannan, 
mannose, glucose, cellulose, glucogalactomannan), 
vitamins ( Vit C, B1, B2, B3, folic acid, α-tocopherol), 
enzymes ( lipase, amylase, catalase, oxidase), and other 
constituents are steroids, triglycerides, cholesterol, uric 
acid, etc. Acemannan (polysaccharides) reported having 
different activities like immunostimulating, antibacterial, 
antiviral, and wound healing [55]. Aloe vera used as a 
general tonic for increasing immunity because of its 
ability to produce white blood cells or macrophages in 
conditions like cancer and HIV. Aloe vera is a medicinal 
plant which has enormous uses like blood purifier, 
removes constipation, helps to supply oxygen to the 
cells, control diabetes and provide relief to Asthma 
patients [56]. Aloevera contains 23 polypeptides; these 
polypeptides play a major role in diseases related to the 
immune system. The consumption of aloe-vera regularly 
for 5 days increases the macrophages and total WBC 
count [57]. 

CONCLUSION: 

Many of the medicinal plants used for centuries for their 
beneficial properties. In Ayurveda the herbal 
preparations, minerals and metals used for the 
treatment of diseases. Many scientific studies revealed 
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that herbal preparations showed beneficial results in 
boosting the immunity of the person through various 
mechanism. The constituents present in the medicinal 
plants play multiple roles and also show the synergistic 
effects with the drugs. Here we discussed only some of 
the medicinal plants but thousands of medicinal herbs 
are present in the world which showed the prominent 
effect in boosting immunity. These plants are easily 
available in our surroundings and can be consumed in 
various ways like decoction form, in dried form, powder, 
fresh leaves of some plants can also be consumed like 
tulsi. As the whole world is changing rapidly and today’s 
lifestyle is the main reason for the generation of 
different and new diseases and COVID-19 is one of the 
examples. Regular consumption of these immunity 
boosters helps the body to protect itself from the attack 
of pathogens and viruses. The more scientific approach 
required in this field because the immunity-boosting 
activities of many of the plants are still unknown. 
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