
JOURNAL OF NATURAL REMEDIES
DOI: 10.18311/jnr/2025/35535

Article Received on: 03.11.2023 Accepted on: 17.02.2025Revised on: 12.12.2024

REVIEW ARTICLE

A Comprehensive Review of Indian Herbs as 
Immunomodulators 

S. Jayakumari1*, E. Sharmila1, R. Sakthi Priya1and M. Mahesh2

 1Department of Pharmacognosy, School of Pharmaceutical Sciences, Vels Institute of Science Technology 
and Advanced Studies (VISTAS), Chennai – 600117, Tamil Nadu, India; jkumari.sps@vistas.ac.in 

2Thirumala College of Pharmacy, Nizambad – 503175, Telangana, India 

Abstract 
The immune system is a highly effective network of cellular components and substances created to protect the body’s 
integrity from external shocks. Evidence from the literature indicates that immunological illnesses are currently on the rise, 
and much emphasis has been given to the discovery of molecules that can control the immune response. Herbal remedies 
are being explored as a potential solution to the global need for innovative, efficient treatments, such as integrative, 
supplementary, and preventative treatments. Utilising novel bioactive components with a variety of immunomodulatory 
capabilities, such as probiotics, polyunsaturated fatty acids, and other phytoconstituents, innovative functional meals 
are being created. Phytochemicals are naturally occurring substances that play a crucial role in regulating positive 
immunological responses.
 Major Findings:  Th e phytochemicals such as flavonoids, tannins, anthocyanins, vitamins and terpenoids play a crucial 
role in improving our health through immunity-modulating properties. Glycosides, alkaloids, phenolic acids, flavonoids, 
saponins, tannins and sterols are the phytochemicals that have been shown to have immunomodulatory action. 
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1.  Introduction 

Immunity refers to the body’s defense mechanisms 
against antigens, which may include microbial toxins, 
allergens and poisons1. The immune system produces 
antibodies against these antigens using various cells 
and processes. The initial line of defense against an 
invading infection is innate immunity. It is a defense 
mechanism that the host employs shortly after coming 
into contact with an antigen or within hours of doing 
so. It is antigen-independent (non-specific). Since the 
innate immune system lacks immunologic memory, it 
is unable to identify or “memorise” the same pathogen if 
the body comes into contact with it again in the future. 
The duration between exposure to the antigen and the 
maximum response occurs more slowly in adaptive 
immunity because it is antigen-dependent and antigen-
specific. The potential for memory, which permits the 

host to produce a more prompt and effective immune 
response upon recurrent exposure to the antigen, is the 
distinguishing feature of adaptive immunity. Adaptive 
and innate immunity are complementary rather than 
antagonistic modes of host protection, and flaws in 
either system make the host more vulnerable or cause 
inappropriate reactions2,3.

The immune system’s basic structure is multilayered, 
with protections at several levels. The skin serves as 
the first and most evident defense against infection. 
Another is physiological, where the body’s pH and 
temperature provide unfavorable living conditions for 
outside microbes. Once infections have successfully 
entered the body, the immune system fights them off. 
Both systems use a large number of cells and chemicals 
that interact in intricate ways to recognize and get 
rid of infections. Immune system cells have a variety 
of receptors on their surfaces, which are chemically 
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bonded to pathogens and other toxins to produce 
antibodies or substances to enable the complicated 
immune response4. Immunomodulators are biological 
or artificial chemicals that can activate, inhibit, or modify 
any immune system function, including the innate 
and adaptive immune systems. In healthy organisms, 
the immune system maintains homeostasis within the 
body. The function and efficiency of the immune system 
are influenced by various exogenous and endogenous 
factors resulting in either immunosuppression or 
immunostimulant. Several agents possessing an activity 
to normalize or modulate pathophysiological processes 
are called immunomodulators5.

Immunoadjuvants are used to improve vaccine 
efficacy. It can modify the immune response and act 
as a modulator. They can be used between cellular 
components and immune helper cells to stimulate 
immune responses. So they may be immunoprotect 
ants, immune destructive and immunoglobulin E 
(IgE) and IgG type immune responses, and thus 
possess a significant challenge to vaccine designers6.
Immunostimulants are essentially non-specific because 
they are designed to increase a body’s ability to fight off 

infection. They can influence both innate and adaptive 
immune reactions. By boosting the fundamental level of 
immune response in healthy persons, immunostimulants 
are anticipated to work as preventative and promotional 
agents or as immunopotentiators. They are anticipated 
to function as immunotherapeutic agents in the 
person whose immune response is compromised7.
Immunosuppressants are a physically and functionally 
varied class of medications that are frequently used to 
inhibit or prevent the activity of the immune system. 
These drugs suppress the body’s response towards the 
organ transplant regimen, thereby improving our auto 
immune response8. The different types of immunity are 
exhibited in Figures 1 and 2. Ayurveda, a traditional 
Indian system of medicine, utilizes plant-based remedies 
with diverse therapeutic properties. It is one of the 
oldest medical systems, Ayurveda contains a variety of 
ethnopharmacological treatments such as adaptogenic, 
immunostimulant, tonic, neurostimulation, anti-aging, 
antibacterial, antiviral, anti-rheumatic, and anticancer9. 
The Materia Medica of Ayurveda contains an entire 
section devoted to “Rasayana,” or medicines thought 
to increase body resistance10. It contains a list of plants 

Figure 1.  Types of immunity systems with their cellular components.
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that are said to improve our body’s defense mechanisms 
and lifespan. These characteristics are comparable to 
the present idea of adaptogenic substances, which are 
recognized for protecting the human physiological 
system against various stresses11. Numerous medicinal 
herbs used as Rasayanas, such as Withania somnifera, 
Tinospora cordifolia, and Mangifera indica, have been 
said to have immunomodulatory properties12,13. They 
can react particularly to a foreign substance or suppress 
or enhance the host’s natural ability to fight against 
infection and malignancies. 

2.  �Phytochemicals - The Effective 
Immunomodulators 

The term “phytochemical” refers to a group of 
chemicals or agents that are derived from plants and 
have unique structures and functions14. These are the 
chemical substances, whether natural or synthetic, 
that can activate or modulate immune responses. 
In plants, growth and metabolism are regulated by 
primary metabolites, while secondary metabolites 
often contribute to plant defense mechanisms, 
including colour and odour of the plants to induce 
pollination and protection against stressors like 
wounds or environmental changes15. These substances 
are frequently referred to as secondary metabolites16. 
Based on their chemical properties, Phytochemicals 
are divided into six major classes shown in Figure 

3, which include lipids, alkaloids, terpenoids, 
phenolics and steroids. Secondary metabolites are 
biosynthesized in plants from primary metabolism, 
they are used as protectants to the plants whenever it 
gets shock from environmental changes. So far, more 
than 5000 phytochemicals have been reported and 
studied scientifically17,18. When consumed by people, 
phytochemicals also display strong biological effects 
like antioxidants, anti-inflammatory properties, and 
immunomodulatory properties. The management 
of some chronic conditions, such as cancer and 
cardiovascular diseases, may be aided by the potential 
effects of these medications19,20. Recently, it has been 
extensively studied by in vivo and in vitro models, which 
has revealed its potential health effects in treating a 
variety of diseases and improving quality of life. 

2.1  Glycosides 
Glycosides are hemiacetal and are formed as a result 
of the binding of the sugar and no sugar moiety. It 
contains glycone moiety as well as the aglycone moiety 
of alcoholic or phenolic hydroxyl group. In plants, 
glycosides occur in an inactive form with glycosidic 
linkage that can be activated by bodily enzymes. These 
substances have a variety of beneficial effects on both 
humans and animals21. According to aglycone moiety, 
glycosides can be divided into flavonoid, steroidal, 
terpenoid and anthocyanin glycosides with specific 
pharmacological activity. Plant glycosides primarily 

 Figure 2.  Types of immunomodulators.
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Figure 3.  List of phytochemicals as immunomodulators.

affect the cardiac and neurological systems, while 
some flavonoids exhibit immunological properties22 

(Table 1).

2.2  Alkaloids 
These are nitrogen-containing, heterocyclic basic 
phytocompounds widely distributed in flora. They 
are typically bitter and can be toxic, providing 
defense against herbivores. Because of their 
toxicity, they protect the plants from numerous 
infections and insects. More than 10,000 alkaloid 
molecules have been identified. Noscapine was the 

first alkaloid isolated from opium, They form a 
major group of secondary plant compounds with 
heterocyclic structure with one or more nitrogen in 
the ring structure27,28. Alkaloids are a major source 
of boosting the immune system and performance. 
Common alkaloids include tropane, phenanthrene, 
indole, and quinidine, which exhibit antibacterial, 
anti-tumor, and analgesic properties, such as 
catharanthine, vincristine, and vinblastine (e.g. 
morphine). Due to their anti-inflammatory and 
immunomodulatory properties, many different 
alkaloids have recently been studied29,30 (Table 2).



467Jayakumari et al.,

Journal of Natural Remedies | eISSN: 2320-3358  https://www.informaticsjournals.co.in/index.php/jnr/ | Vol 25(3) | March 2025

Table 1.  List of potent herbal glycosides as immunomodulators

Plant source Active compound Mode of action Chemical structure References

Plantago 
major

Aucubin Increased lymphocyte 
proliferation and IL-γ 
production
Immunostimulatory 
effects

 

23,24 

Mangifera 
indica

Mangiferin Decrease in the 
imbalance of the 
cytokines Th1/Th2

25

Urtica Isorhamnetin-3-O-
glucoside

Immunomodulatory 
effects and 
an increase in 
intracellular killing 
activity

26

Boerhaavia 
species 

Eupalitin-3-O-β-d-
galactopyranoside

Substantial 
suppression of human 
PBMC proliferation, 
TNF-, and IL-2

27

2.3  Polysaccharides 
The bioactive substances known as polysaccharides are 
collections of monosaccharides (10 or more) bound 
together by glycosidic linkage37. Polysaccharides 
are complex organic molecules composed of simple 
monosaccharides. These primary metabolites can 
elevate proinflammatory cytokine levels while reducing 
inflammatory markers in disease conditions38. The 
engagement of polysaccharides in the control of innate 
immunity, particularly macrophage function, is the 
mechanism behind their immunomodulatory effect. 
These substances have the power to increase the levels 
of the cytokines and interleukins while suppressing 
TNF- and IL-6 levels. Additionally, these molecules 
control the growth of macrophages. A correlation 
between the administration of polysaccharides and the 

immune system. In light of this, it can be concluded 
that plant-derived polysaccharides can serve as the 
basis for evaluating potential medicinal compounds 
that frequently display immunomodulatory action37,39. 

2.4  Lectins 
Lectins are common polysaccharides found in plants, 
animals, and microbes, including grains and cereals. 
It is chemically proteins and glycoproteins that are 
present in virtually all species of plants and animals40. 
Plant-derived lectin, found in foods including cereals, 
vegetables and fruits, is important for enhancing 
immune system performance. Numerous lectins have 
immunomodulatory and anticancer properties, which are 
scientifically evaluated by cellular, preclinical and clinical 
models as therapeutic agents. Preclinical and clinical trials 
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Table 2.  Role of potent plant alkaloids with its mode of action for immune system 

Plant 
source

Active 
compound

Mode of action Chemical structure References

Piper 
longum

Piperine It improves the immunity 
by increasing leucocytes 
count at cellular level 
and thereby improve the 
antibody 

31

Stephania 
tetrandra

Tetrandrine Suppression levels of nitric 
oxide, interferon, and 
tumor necrosis factor 

32

Hydrasti 
Canadensis

Berberine Alkaloids reduce oxidative 
and inflammatory stress, 
mitigating damage 
to the respiratory and 
gastrointestinal systems

33

Sinomenium 
acutum

Sinomenine Rejection prevention for 
cardiac grafts

34

Opium 
alkaloid

Papaverine Anti-inflammatory and 
immunomodulatory 
effects

35

Fumaria 
capreolata

Alkaloid 
extract

reduction of intestinal 
inflammatory indicators 
at the microscopic and 
macroscale  Inflammatory 
bowel disease treatment

36
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 Table 3.  List of Polyphenols with their immunity property

Plant source Active compound Mode of action Chemical structure References

Plantago ovata Para hydroxy 
cinnamic acid

Increased lymph gland activity and 
its cell proliferation and inteferons - 
γ production

52

Plantago ovata Vanillic acid Interferons - γ production  52 

Plantago ovata Chlorogenic acids Increased lymph gland activity and 
cell proliferation 

52

Plantago ovata Ferulic acid IFN- γ production 52

Anacardium 
occidentale 

Gallic acid Increase immunological responses, 
nitrite release, and phagocytosis 
reduction of infection and 
macrophage infectiousness

53

Anacardium 
occidentale, 
Myracrodruon 
urundeuva, 
Anogeissus 
leiocarpus

Tannins Increase immunological responses, 
nitrite release, and phagocytosis 
reduction of infection and 
macrophage infectiousness

53

have shown that lectins can modify cellular potential 
and increase oxygenation within cells41,42. Additionally, 
Garlic, derived from the Allium species, has demonstrated 
immunity-boosting effects in animal models43. 

2.5  Phenolic compounds 
Phenolic compounds, including polyphenols, are 
abundant in colored fruits, particularly those that are 
blue or red. These are complex polyhydroxy aromatic 
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compounds that include flavonoids, tannins, phenolic 
acids, and aromatic acids44. Due to their diverse chemical 
structures, polyphenols exhibit a wide range of therapeutic 
actions, such as reducing inflammation by modulating 
nitric oxide levels and pro-inflammatory cytokine 
expression45,46. Shikimate, phenylpropanoid, and pentose 
phosphate are the major biogenetic pathway sources of 
these compounds in plants47. Tannins and flavonoids are 
the two basic classifications of polyphenols. Flavonoids 
are further subcategorized into flavones, flavanones, 

flavanols, isoflavones, flavanols, and anthocyanins, 
consisting of two aromatic rings that are attached to an 
oxygen heterocycle48,49. Due to their biological activity 
and use in the food business, polyphenols have recently 
attracted a great deal of attention. Polyphenols have 
exhibited extraordinary benefits in a wide range of 
chronic illnesses, including neurodegenerative disorders, 
diabetes, and cardiovascular diseases50. Numerous of 
these compounds are now exhibiting immunomodulatory 
action by modifying the nitric oxide inhibition activity and 

Table 4.  List of Bioflavonoids with their mode of action as immunity booster

Plant source Active compound Mode of action Chemical structure References

Bidens pilosa Centaurein Impact on immune 
modulation via 
controlling IFN-γ-
expression

56

Jatropha curcas Orientin Immune responses that 
are cell- and humoral-
mediated are stimulated 
the prevention of 
Newcastle disease

57

Jatropha curcas Vitexin Immune responses that 
are cell- and humoral-
mediated are stimulated 
the prevention of 
Newcastle disease

57

Cedrus deodara Dihydroquercetin Improvement in 
immunological 
function and IgM levels 
Immunostimulant action 
to cure or prevent disease 
issues

58

Flavonoid Genistein Immune system 
development for the 
mucosa and humoral 
anti-Newcastle affliction 
antibodies against avian 
influenza

59
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cytokines modulator property as well as by limiting the 
expression of pro-inflammatory cytokines and genes51.

2.6  Flavonoids 
Flavonoids are widely dispersed polyphenols that are 
present in plant-based meals and drinks. There are about 
8000 known flavonoid chemicals, most of which are 
found in fruits, including grapes, berries, cranberries, 
cherries, and plums. These substances frequently have 
a C6-C3-C6 carbon skeleton, 15 carbon atoms, and low 
molecular weight. Both the free-state and the glycoside 
form of them can be discovered54. Anthocyanins, which 
give plants and fruits their color, and canthaxanthins are 
the two major subcategories of flavonoids (colourless 
molecules). The classification of canthaxanthins includes 
flavanones, flavanols, flavones, isoflavones, and flavan-3-
ols. According to their biological activity, the primary 
flavonoid molecules that have a special influence 
on human health include kaempferol, quercetin, 
myricetin, hesperidin, naringenin, epicatechin gallate, 
and anthocyanin. Flavonoids have anti-cancer effects 

as well as possible preventative action against oxidative 
cell death. They can also stop all of the mechanisms 
that lead to the development, stimulation, and spread 
of tumors. Flavonoids have recently been utilized to 
regulate a variety of chronic illnesses like atherosclerosis, 
diabetes, and Alzheimer’s disease based on their anti-
inflammatory and antioxidant properties55. Research is 
now being done to determine how they affect immune 
system function and whether they can operate as 
powerful immunomodulators. The list of plant flavonoids 
with their mode of action is exhibited in Table 4. 

2.7  Anthocyanins 
Anthocyanidins are water-soluble polyphenol pigments 
found in red and reddish-brown fruits. Common 
anthocyanidins include cyanidin glycosides, malvidin, 
and betanin. It is a subclass of hydrophilic pigments 
and phenolic hydroxy groups that may change the 
color of many fruits and vegetables from red to yellow. 
Anthocyanidin glycosides are the name for these 
anthocyanin pigments. By modifying several signaling 

Table 5.  List of herbal Anthocyanins and their immunomodulator mechanism 

Plant source Active compound Mode of action Chemical structure References

Prunus cerasus Cyanidin Cytokine expression and 
paw swelling suppression

61-64

Prunus cerasus Delphinidin Cytokine expression and 
paw swelling suppression

61-64

Prunus cerasus Petunidin Cytokine expression and 
paw swelling suppression

61

Prunus cerasus Malvidin Cytokine expression and 
paw swelling suppression

61

Blackberr cyanidin-3-glycoside inflammatory-reduction 
capacity amplifies platelet 
activity

65
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Table 6.  List of Tannins and saponin as Immunity boosters 

Plant source Active compound Mode of action Chemical structure References

Punica 
granatum

Punicalagin Immunosuppressive 
action

70

Terminalia 
chebula

Chebulagic acid IL-2, TNF-α, and 
ROS production are 
reduced

71

Terminalia 
chebula

Corilagin Neuroprotection 72

Phyllanthus 
amarus

Hypophyllanthin Immunomodulatory 
activity

73

Glycyrrhiza 
glabra

Glycyrrhizin Classical complement 
pathway inhibition

74

Astragalus 
oleifolius

Macrophyllosaponin 
B

Attenuation of 
Th1/Th2 Cytokine 
Imbalance

75

pathways, these substances have demonstrated 
promising antioxidant and anti-inflammatory effects. 
These positive benefits lead people to look into 
anthocyanin’s immunomodulatory action60. The list of 
herbs containing anthocyanins is mentioned in Table 5.

2.8  Tannins 
Large-molecular-weight, water-soluble tannins are 
a common component of complexes with proteins, 

polysaccharides, and alkaloids in plants. Tannins are 
categorized into three groups: proanthocyanidins, 
phlorotannins, and hydrolysable tannins, depending on 
their solubility or hydrolysis result. Esters of phenolic 
acids are used to produce hydrolysable tannins, 
polyhydroxy flavan-3-ol monomers are combined 
to create condensed tannins, and brown algal extract 
phloroglucinol is used to create phlorotannins. The 
main sources of tannins include apples, grapes, 
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Table 7.  List of Phto sterols and terpenoids as immunomodulators

Plant source Active compound Mode of action Chemical structure References

Andrographis 
paniculata

Andrographolide Suppression of the 
generation of NO and 
iNOS

78

Terpenoids Pentacyclic 
terpenoids 

Stimulates macrophages’ 
intracellular killing 
activity when 
Mycobacterium 
tuberculosis is present

79

Withania somnifera Withanolide Inhibition of the 
traditional complement 
pathway and sensitivity

80

Clinacanthus nutans Stigmasterol Immune cell proliferation 
is suppressed, and T 
Helper cells produce 
interferons responsible 
for defense system at 
intercellular level.

81

Clinacanthus nutans Shaftoside T helper cell produced 
interleukins responsible 
for allergic 

81

berries, peaches, and walnuts66,67. Numerous 
preclinical investigations have demonstrated the 
immunomodulatory properties of these substances. 

2.9  Saponins 
These are plant-derived complex organic compounds. 
Most of them are found in plants as glycosides. 

They are distributed in almost all parts of the plants, 
including leaves, flowers, shoots, roots, tubers, and 
seeds. Based on their chemical property, two major 
classes of saponins occur in nature: triterpenoid 
saponins in dicotyledon plants and Steroidal saponins 
in Monocotyledon plants. Mostly, the glycone portion 
is mono or oligo saccharides, which are connected to 
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Table 8.  An overview of plant-derived immunomodulators

Scientific Name Family Parts used Active compound Biological uses Refe 
rences

Panax ginseng Wall. Araliaceae Fruits, root Saponins such 
as ginsenosides, 
panaxdiol, 
panaxtriole and 
oleanolic acid

Adaptogenic properties, 
antiarrhythmic

84,85

Ocimum sanctum Linn. Labiateae Whole plant Volatile oils 
containing 
mono and sesqui 
trepenes 

Carminative, stomachic, 
antispasmodic, 
antiasthmatic, 
hepatoprotective

84,86-88

Aloe vera Linn. Liliaceae Dried juices of 
the leaves 

Anthraquinone 
glycosides

Purgative, emmenagogue, 
emollient, antinflammatory

84,89-91

Murraya koenigii (L) 
Spreng.

Rutaceae Leaves Flavonoids, 
alkaloids, 
glucoside

Anthelmintic and 
antimicrobial 

84,92

Artemisia annua Linn. Compositea Herb Artemisinin Immunosuppressive 93

Boerhaavia diffusa Nyctaginaceae Herb Alkaloid Immunostimulatory 94

Citrus natsudaidai 
Hayata

Rutaceae Fruits Auraptene, 
flavonoids

Antioxidant 95

Calendula Officinalis L. Asteraceae Flowers Polysaccharides, 
, flavonoids, 
triterpenoids , 
proteins 

Anticancer, Used against HIV 
virus 

96

Cannabis sativa Cannabaceae Leaves Cannabinoids Immunomodulatory 97

Cistanche deserticola Orobanchaceae Herb Polysaccharide Immunomodulator, 
mitogenic and comitogenic 
activities

98

Centella asiatica Linn. Umbelliferae Herb Terpenoids Immunomodulator 99

Carpobrotus edulis L. Aizoaceae Flowers, fruit Alkaloids Immunomodulator 100

Cliona celata Clionaidae Sponge Amino alkaloids Bactericidal activity 101

Cordyceps militaris L. Clavicipitaceae Fungus Phenolic acids In inflammatory conditions 102

Crinum latifolium Andr. Amaryllidaceae Herb Alkaloids Immunomodulator 103

Dracocephalum Kotschyi Lamiaceae Herb Essential oil Immunomodulator 104

Echinacea angustifolia Asteraceae Flowers Polysaccharide Immunomodulator 105

Evolvulus alsinoides 
Linn.

Convolvulaceae Herb Alkaloids Brain tonic 106

Haussknechtia 
elymatica

Apioideae Herb Phenolics Immunomodulator 107

Lycium barbarum Linn. Solanaceae Fruits Polysaccharide-
protein complexes

Free radical scavenging 
property 

108

Matricaria chamomilla Rhabdoviridae Flowers Protein Immunomodulator 109

Mollugo verticillata L. Molluginaceae Herb Quercetin, 
triterpenoid 
glycosides

Immunomodulator 110
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Pestalotiopsis leucothes Amphisp 
haeriaceae

Fungus Terpenes Immunomodulator 111

Piper longum L. Piperaceae Fruits Alkaloids Free radical scavenging 
property

112

Rhodiola imbricate Gray. Crassulaceae Rhizomes Phenolics Immunostimulant 113

Silybum marianum L. Asteraceae Flowers Flavonoid Free radical scavenging 
property

114

Salicornia herbacea Chenopodiaceae Herb Polysaccharides Immunomodulator 115

Viscum album L. Loranthaceae Leaves and 
young twigs, 
berries

polyphenols, 
polysaccharides

Anticancer 116

Thuja occidentalis L. Arborvitae Leaves Polysaccharides Immunomodulator 117

Bidens pilosa L. Asteraceae Flowers, leaves Polyacetylenes Inflammatory conditions, 
Immunomodulators, 
antibacterial and antimalarial

118

Table 8.  Continued...

the hydroxyl group of genin by an acetal linkage. One 
of the most well-known functions of saponins is acting 
as immunoadjuvants, which modulate the immune 
system produced by cells and aid in the production of 
antibodies68,69. The list of saponin-containing herbs 
with their phytocompounds is shown in Table 6. 

2.10  Terpenoids 
These are building blocks of isoprene units obtained 
mostly from plants naturally via the isoprenoid pathway. 
It is classified based on the number of isoprene units 
and includes monoterpenes, sesquiterpenes, diterpenes, 
and triterpenes76,77. Carvone, limonene, and B-carotene 
are very common mono terpenoids. Triterpenoids are 
the most active terpenoids as immunomodulators. 
Terpenoids act by modifying the T-Cell and production 
of antibodies expressed in Table 7. Terpenoids also have 
potent anti-inflammatory properties by acting on cytokine 
expression. These compounds are biosynthesized by 
mevalonate pathways’, di and triterpenoids are synthesized 
from acetate pathway whereas phosphate pathway leads to 
the formation of tri and sesquiterpenoids76,77. In plants, 
triterpenoids act as defensive and healing properties. 
The effects of terpenoids on the immune system mainly 
occurred either in the production of antibodies or in 
improving immune cell response and its suppression. 
Terpenoids have beneficial effects on the immune system, 
which mostly occur when antibodies are produced or 
when T helper -cell response suppression is improved77,78. 

 2.11  Sterol ins and sterols 
Plant steroids have properties of modifying immune 
system also reducing expression of inflammatory 
marker cytokines. The entry of glucocorticosteroids 
have the pathway for number steroidal derivatives in 
medical field. Numerous scientific data proved that the 
plant steroids act by modify the T-cell proliferation and 
immune cell mediated cytokines. Sterols and sterolins 
are found in food because they are mostly found in plants 
and not animals. Scientific reports and investigations 
have documented for their effect by modifying T-cell 
cellular proliferation and boosting NK-cell activity. 
Additionally, it has been suggested that sterols and 
sterolins have the capacity to control the amounts of Th1 
and Th2 mediated cytokines, aiding in the enhancement 
of immune responses. T-cell proliferative responses 
can be enhanced by phytosterols, -Sitosterol, and its 
glycoside at even extremely low concentrations82,83. It 
was exhibited in Table 7.

3.  Discussion 

Immunity plays a vital role in many pathogenic diseases. 
Our immunity is enhanced by nature’s gift, e.g., mother’s 
milk. So, natural source plays a crucial role in developing 
the immunity in humans from birth to old age. Immunity 
responds to a variety of antigens from outside of our 
body in a coordinated manner, so it is crucial for good 
health. Medicinal plants cure many metabolic disorders 
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with immunomodulator properties. The identification 
of existing molecules and discovery of new prodrugs 
from the plants and their purification for lead molecules 
as immunity was now more focused instead of taking 
medicine for disease treatment. Recently, people have 
had a keen interest in increasing their immunity power 
through food supplement nutraceuticals. So, this 
review emphasizes the use of Indian medicinal plants 
and its phytochemical used in animal and human 
health system as an immunity enhancer. In the present 
review work, we have collected the list of plants based 
on their phytocompounds and mode of action as 
immunomodulators, shown in Table 8. Out of reviewed 
scientific data, phytocompounds such as flavonoids, 
tannin, anthocyanin, vitamins, and terpenoids play a 
role in immunity modulation in human health. Over 
time, a number of substances of plant origin have been 
recognized for their immunomodulatory properties. 
Instead of employing chemotherapy, medicinal plants 
with immunomodulation can cure a variety of ailments. 
The identification and purification of more focused 
immunomodulatory molecules derived from plants 
have the potential to mitigate the negative effects and 
high expense of synthetic substances. It is necessary 
to study and work on the immunomodulators derived 
from plants. However, the transition from conventional 
treatments to modern pharmaceutical techniques 
is not always straightforward. If the standards for 
phytochemical enriched fractions and its extract 
standardization are systematically followed, this can be 
reduced. 

4.  Conclusion 

Medicinal plants with immunomodulators can cure a 
variety of diseases. The identification of existing molecules 
and discovery of new prodrugs from the plants and their 
purification for lead molecules as immunity was now more 
focused instead of taking medicine for a longer duration. 
Nowadays, people have a keen interest in increasing their 
immunity with food supplements and nutraceuticals. 
In the present review, we have collected the list of plants 
based on their phytocompounds with their mode of action 
as immunomodulators. The review concludes that the 
phytochemicals such as flavonoids, tannins, anthocyanins, 
vitamins and terpenoids play a crucial role in improving 
our health through immunity-modulating properties.
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