
Abstract
In recent years, there has been a growing interest in harnessing the potential of bioactive compounds sourced from specific 
wild plants with inherent natural anti-inflammatory properties. Inflammation is a complex physiological response crucial for 
defense against adverse stimuli. However, prolonged inflammation can give rise to a myriad of health issues, particularly when 
influenced by factors related to mineral exposure and processing. This review aims to provide an overview of the current status 
of knowledge regarding the anti-inflammatory plant-based drugs which have been derived from green tea, licorice, devil's 
claw, willow bark, chamomile, Salvia officinalis and Piper ovatum etc. Bioactive compounds such as catechins, glycyrrhizin, 
harpagoside, salicin, chamazulene, Lactones and alkaloids which are referred as secondary plant metabolites obtaining the 
pharmacological effects in human beings and animals. It has long been identified by the authors of various classical texts 
of Ayurveda and their properties, indications to inhibit the production of pro-inflammatory cytokines and enzymes which 
helps to modulate various signaling pathways involved in inflammation. This study delves into the assessment of the anti-
inflammatory properties of select wild plants while taking into consideration their potential interactions with mineral and 
mineral-associated pollutants. Safety and potential side effects are discussed in the context of metal exposure scenarios. 
Additionally, it underscores the necessity for continued research to elucidate the action mechanisms of these plant-derived 
compounds, further unlocking their therapeutic potential and efficacy in addressing inflammation heightened by mineral-
related factors. 

*Author for correspondence

1.0 Introduction
This review emphasizes the significance of secondary 
metabolites derived from specific wild plants, which 
display anti-inflammatory activity1. Our study suggests 
that inflammation has a complex defense mechanism 
with our body to treat hazardous stimuli but uncontrolled 
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inflammation could be associated with various health 
issues2. The use of natural anti-inflammatory agents 
from plant sources3 has become a challenging pathway 
for preventing and treating inflammation-related 
diseases. It is crucial to enhance the presence of bioactive 
compounds in wild plants and prioritize the exploration 
of their valuable pharmacological activities. Artemisia 
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annua exhibits potent action against malarial activity due 
to the presence of artemisinin, a bioactive compound 
in traditional Chinese medicine, and has been proven 
effective in clinical trials4. Hypericum perforatum, 
commonly known as St. John’s wort, possesses hypericin 
and hyperforin with antidepressant properties5. The study 
of flavonoids and terpenoids from the Ginkgo biloba plant 
shows antioxidant and anti-inflammatory properties and 
has been used in clinical trials to treat dementia and other 
cognitive disorders6. Echinacea purpurea plant contains 
alkamides and polysaccharides with immune modulatory 
properties. Extraction from Salvia miltiorrhiza plant 
involves bioactive constituents like tanshinones and 
salvianolic acids, which have cardiovascular and anti-
inflammatory properties7.

Anti-inflammatory activities have been observed in 
the presence of listed secondary metabolites as various 
phenolic compounds, flavonoids8, anthocyanins, 
and tannins9, they suppress the production of pro-
inflammatory cytokines and enzymes. It is observed that 
antioxidant, analgesic, and immunemodulatory activities 
could be effective with anti-inflammatory potential. 
Inflammation, a multifaceted biological process, has 
emerged as a pivotal mechanism in the body’s immune 
response to infection and injury10.

However, chronic inflammation can lead to various 
diseases such as cancer11, cardiovascular disease, and 
neurodegenerative diseases12. Hence, anti-inflammatory 
drugs are widely used to control inflammation including 
arthritis, asthma, and inflammatory bowel disease and 

its associated disorders. However, the long-term use of 
synthetic anti-inflammatory drugs can cause adverse 
effects13. Therefore, there is a growing interest in finding 
natural sources of anti-inflammatory compounds. Wild 
plants have been used for centuries as traditional medicine 
for various ailments14, focusing on inflammation. Recent 
studies have considered selective plants, enriched with 
bioactive components having interest in anti-inflammatory 
properties. A mineral overview of bioactive compounds 
is essential to understanding their significance in human 
health and the potential therapeutic benefits they offer. 
Bioactive compounds, which encompass a wide range 
of phytochemicals found in plants, are known for their 
various physiological effects on the human body. These 
compounds often contain minerals that play crucial roles 
in cellular processes and overall well-being.

2.0 Methodology 
The main objective of this review is to conduct a 
comprehensive examination of wild plants, focusing on 
their potential as anti-inflammatory agents. The review 
aims to explore the bioactive compounds present in 
selected plants and their pharmacological activities. 
Traditional herbal medicines have been gaining wider 
acceptance as prospective alternative resources of 
remedial treatment for diverse ailments globally. This 
review addresses an extensive and updated overview of the 
current knowledge of wild plants with anti-inflammatory 
activities.

Plant Minerals Associated Reference

Green Tea (Camellia sinensis) Potassium, Fluoride, Manganese, Aluminum, Zinc 15

Licorice (Glycyrrhiza glabra) Potassium, Calcium, Magnesium, Phosphorus, Iron 16

Devil’s Claw (Harpagophytum 
procumbens) Calcium, Magnesium, Iron, Phosphorus, Silicon 17

Willow Bark (Salix spp.) Calcium, Magnesium, Phosphorus, Potassium, Iron 18

Chamomile (Matricaria 
chamomilla) Calcium, Magnesium, Potassium, Phosphorus, Iron 19

Salvia officinalis (Sage) Calcium, Iron, Magnesium, Potassium, Phosphorus 20

Piper ovatum Calcium, Magnesium, Iron, Potassium, Zinc 21

Table 1. Brief overview of mineral-associated plants
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2.1 Mineral-associated Plants
The mineral-associated plants of green tea, licorice, devil’s 
claw, willow bark, chamomile, Salvia officinalis, and Piper 
ovatum are rich sources of bioactive compounds known 
for their potential anti-inflammatory properties. These 
plants contain a variety of minerals and elements, such 
as magnesium, calcium, potassium, and others, that 
can contribute to their therapeutic effects. The specific 
mineral content can vary among these plants and may 
influence their anti-inflammatory properties (Table 1). 

3.0  Bioactive Compounds in Wild 
Plants

Wild plants have long been recognized as valuable sources 
of bioactive compounds with diverse pharmacological 
properties. These compounds, often found in various parts 
of these plants, play a crucial role in their adaptability and 
defense mechanisms against environmental stressors22. 
The following section provides an overview of key 
bioactive compounds commonly found in wild plants, 
discusses the major phytochemical categories they belong 
to, and presents examples of wild plants known for their 
richness in these compounds.

3.1 Overview of Key Bioactive Compounds
Wild plants are rich sources of a wide array of bioactive 
compounds23, many of which have demonstrated anti-
inflammatory properties. These compounds are typically 
secondary metabolites produced by plants to interact with 
their surroundings. Some of the key bioactive compounds 
found in wild plants include:

Polyphenols: Polyphenols are a class of compounds 
characterized by the presence of phenolic rings. They are 
known for their antioxidant properties and have been 
extensively studied for their anti-inflammatory effects. 
Common polyphenols found in wild plants include 
flavonoids, tannins, and lignans.

Flavonoids: Flavonoids are a diverse group of 
polyphenolic compounds found in a wide range of wild 
plants. They are known for their antioxidant and anti-
inflammatory activities. Examples of flavonoids include 
quercetin, kaempferol, and apigenin.

Alkaloids: Alkaloids are nitrogen-containing compounds 
with a wide range of pharmacological activities. Some 
alkaloids found in wild plants exhibit anti-inflammatory 
effects. Notable examples include berberine, nicotine, and 
caffeine.

Terpenoids: Terpenoids, also known as terpenes, are 
aromatic compounds found in the essential oils of 
many wild plants. They have been investigated for their 
anti-inflammatory and analgesic properties. Limonene, 
pinene, and menthol are examples of terpenoids.

Saponins: Saponins are glycosides with surfactant 
properties. They are found in various wild plant 
species and have demonstrated anti-inflammatory 
and immunomodulatory effects. Ginsenosides and 
glycyrrhizin are examples of saponins.

4.0  Anti-inflammatory Potential 
of Wild Plants

4.1 Green Tea
Leaves of Camellia sinensis (Figure 1) have been widely 
consumed as Green Tea for centuries, particularly in Asia24 
which is enriched with numerous health benefits. Green 
Tea components have been effective in treating various 
types of cancer, including mouth, stomach, lung, colon, 
esophagus, kidney, mammary glands, small intestine, and 
pancreas. Bioactive compounds have been reported with 
anti-inflammatory activity such as catechins, flavonoids, 
and alkaloids Mentioned in Table 4. The intricate 

Figure 1. Camellia sinensis.
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biological process of inflammation has been implicated 
in the development of diverse chronic diseases, including 
cancer, diabetes, and cardiovascular conditions25. Further 
research will be necessary to focus on anti-inflammatory 
effects of green tea.

Multiple studies have contributed to our 
understanding of the anti-inflammatory properties of 
green tea, elucidating the involvement of its bioactive 
compounds through in vitro and in vivo pathways26. 
The bioactive component catechins found in green 
tea, particularly epigallocatechin gallate (EGCG), is 
associated with the inhibition of pro-inflammatory 
cytokines like interleukin-2 (IL-2), interleukin-10 (IL-
10), and interferon-gamma (IFN-γ) by modulating 
the activity of nuclear factor kappa B27. Catechins from 
green tea show an inhibition effect towards the activation 
of Toll-Like Receptor 4 (TLR4), a key mediator of 
inflammation and responsible for reduce the production 
of inflammatory cytokines28. Limitation on the human 
clinical authentication has been responsible for preceding 
the future research with the actual magnitude of health 
care which will provide a safe range of tea consumption 
and reveal the potential behind the mechanisms of action.

Green tea is an active source for the production of 
Nitric Oxide (NO) which acts as a potent mediator of 
inflammation and regulates the activity of inducible 

Nitric Oxide Synthase (iNOS)29. Catechins have been 
detected as an inhibitor in the activity of cyclooxygenase-2 
(COX-2). This enzyme plays a key role in the secretion 
of prostaglandins which are well known to promote 
inflammation30. The pharmacological study of 
green tea with its bioactive components reported in 
various diseases such as anticancer, ant-diabetic, and 
cardioprotective properties31.

4.2 Licorice
Licorice (Glycyrrhiza glabra) is a widely recognized 
medicinal plant that has been traditionally employed in 
the treatment of various inflammatory conditions. The 

Drug Potential Interaction

Warfarin Licorice may inhibit the breakdown of warfarin in the body, leading to 
increase blood-thinning effects and get converted in the risk of bleeding37.

Digoxin
Licorice decreases the excretion of digoxin, leading to increased levels of the 
drug in the body. This could be responsible for increasing the risk of digoxin 

toxicity38.

Corticosteroids (e.g., 
prednisone)

Licorice triggers the effects of corticosteroids with the risk of side effects such 
as fluid retention, high blood pressure, and potassium depletion39.

Diuretics (e.g., furosemide) In the presence of licorice, effectiveness of diuretics reduces their ability to 
lower blood pressure and remove excess fluid from the body39,40.

Potassium-sparing diuretics 
(e.g., spironolactone)

Licorice enhances potassium levels in the body when combined with 
potassium-sparing diuretics and may lead to dangerously high potassium 

levels41.

Antihypertensive medications
Licorice affects blood pressure and counteract the side effects of 

antihypertensive drugs which has potential to reduce efficacy in managing 
high blood pressure42.

 The consumption of licorice and its drug interactions with various medications. 

Table 2.  Some drug interaction due to consumption of licorice and its Potential Interaction

Figure 2. Glycyrrhiza glabra.



Jayant C. Thorat, Sonali V. Dhamal and Priyanka V. Dudheinamdar

2099Vol 71 (11) | November 2023 | http://www.informaticsjournals.com/index.php/jmmf  Journal of Mines, Metals and Fuels

roots and rhizomes of Glycyrrhiza species, depicted in 
Figure 2, have a long-standing history of use as a natural 
sweetener and as an integral component of traditional 
medicine. Licorice root is effective against skin diseases, 
peptic ulcer, hepatitis C and pulmonary with magical 
pharmacological properties such as antimicrobial, anti-
inflammatory, anticancer activities, immunomodulatory, 
antiviral, antioxidative, cardioprotective, and, 
hepatoprotective effects. A diagrammatic   representation   
of the use of licorice is given in Figure 3.

Glycyrrhizin, a significant bioactive compound found 
in Licorice, demonstrates potent anti-inflammatory 
properties by inhibiting the production of specific 
inflammatory molecules, such as interleukin-2 (IL-2), 
interleukin-12 (IL-12), and interferon-gamma (IFN-γ), 
thereby preventing the activation of the key molecule 
NF-κB in the context of inflammation32,33.

Licorice also detected by the presence of bioactive 
compounds such as liquiritin, isoliquiritin, liquiritigenin, 
and, isoliquiritigenin which were reported with 
anti-inflammatory properties. These compounds 
are responsible for inhibiting the production of pro-
inflammatory cytokines and chemokines by reducing 
the expression of adhesion molecules and suppressing 
the activation of NF-κB23-34. Several pharmacological 

components isolated from licorice were investigated for 
their anti-inflammatory effects35. They suppress adverse 
effects such as hypertension and         hypokalemia29, due to 
the presence of glycyrrhizin. Hence medicinal application 
of licorice has limitations36.

4.3 Devil’s Claw
Harpagophytum procumbens subsp. procumbens (Burch.) 
selected from Sesame seed Family-Pedaliaceae which is 
a famous traditional herbal plant known as Devil’s claw 
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studies

Endocrin
ological 
effects

Cytotoxic 
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heptopro
tective 
effects

Renal 
studies
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system
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Figure 3. Block diagram of licorice in medicinal application of Licorice.

Figure 4. Harpagophytum procumbens.
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(Figure 4). Devil’s claw (Harpagophytum procumbens) 
is a native plant to Southern Africa and is effective 
against arthritis and rheumatism. The root extract was 
analyzed with various secondary metabolites, which have 
therapeutic effects. Inflammation means a multifaceted 
bio-physiological host defense mechanism towards 
harmful signals such as toxic substances, tissue damage, 
and unwanted pathogens

4.3.1 Harpagoside
This is the primary bioactive compound investigated 
in Devil’s claw, which has inhibition properties against 
inflammatory due to presence of cytokines and other 
supportive enzymes43.
This study focused on the reduction of inflammatory 
cytokines and inhibition of the activated pathway for 
the NF-κB signaling in human. With osteoarthritic 
chondrocytes, potential of anti-inflammatory effects 
enhanced in osteoarthritis44. Health benefits, and 
potential side effects are mentioned in Table 4.

4.3.2 Proanthocyanidins
Proanthocyanidins [PACs], which are secondary 
metabolites found in fruits, vegetables, and herbs, offer 
health benefits by combatting inflammation43, protecting 
cells from damage, and even potentially preventing 
cancer.

4.3.2.1 Anti-inflammatory Effects of Cranberry 
Proanthocyanidins
Cranberry proanthocyanidins investigated as an agent to 
terminate the production of inflammatory substances in 
human colon cells45.

4.3.2.2. Antioxidant and Anti-Inflammatory Effects of 
Grape Seed Proanthocyanidins
Literature review concerned with Grape seed 
proanthocyanidins which includes potent antioxidant 
and anti-inflammatory effects about in vitro and in vivo 
pathways46.

4.3.2.3. Anticancer Effects of Cocoa Proanthocyanidins
Cocoa proanthocyanidins (PACs) have potential 
anticancer effects. They possess antioxidant and anti-

inflammatory properties. Cocoa PACs can inhibit cancer 
cell proliferation. They may hinder angiogenesis, the 
formation of new blood vessels. Cocoa PACs can suppress 
cancer cell migration and invasion46-49.

4.3.2.4. Iridoid Glycosides
Devil’s claw contains several iridoid glycosides, which 
is reducing pain and inflammation by modulating the 
activity of various receptors in the body47.

4.3.3 Flavonoids
This plant contains several flavonoids, which are potent 
antioxidants that help protect cells from oxidative damage. 

4.3.3.1 Anti-inflammatory Effects of Flavonoids
 In vitro process of Devil’s claw and its active derivatives 
analyzed importance of anti-inflammatory activities with 
flavonoids such as kaempferol and luteolin48.

4.3.3.2 Blood Flow and Swelling by Flavonoids:
Flavonoids present in Devil’s claw have potential benefits 
for improving blood flow and reducing swelling, based on 
both in vitro and in vivo studies.

4.4 Willow Bark
Salix alba is commonly known as willow bark50, with 
application history in traditional medicine for analgesic 
and anti-inflammatory effects51 (Figure 5). It contains 
salicin can help reduce inflammation by inhibiting the 
production of prostaglandins52, which are chemical 
messengers that cause inflammation in the body it is 

Figure 5. Salix alba.
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natural compound that is similar in structure to aspirin, 
and is believed to be responsible for its therapeutic effects. 
The isolation and synthesis of salicin from willow bark in 
the form of aspirin in the late 1800s have been showing 
a significant role in pain relief. Willow bark’s anti-
inflammatory and analgesic effects concern with salicin 
content which is a natural salicylic acid precursor53. 
Willow bark may be a safe and effective alternative to 
Nonsteroidal Anti-Inflammatory Drugs (NSAIDs) for 
the treatment of pain and inflammation. Plant extract 
and salicylic acid have been acting as prohibitant for 
inflammation rate by blocking key signals like NF- kB and 
AP-1 in the body54.

4.5 Chamomile
Scientifically Chamomile is also known as Matricaria 
chamomilla or Chamaemelum nobile55 (Figure 6). This herb 
is reported with versatile medicinal applications which 
are part of tea, capsules, and essential oil, for managing 
varied ailments56. Chamomile was reported in the complex 
array of bioactive constituents with terpenoids (such as 
bisabolol and chamazulene), flavonoids (such as quercetin 
and apigenin)57, and coumarins. It is administrated for 

therapeutic use. A literature survey has explored the 
anti-inflammatory, anxiolytic, and somnolent properties 
of chamomile. suppresses the secretion of substances 
that generate support for inflammation in skin cells58. It 
flourishes the skin tone as it could reduce inflammation 
and improve wound healing rate by preventing stress 
damage59. It can potentially interact with certain 
medications shown in Table 3.

Medication Interaction with Chammomile Potential side effect 

Warfarin Increased risk of bleeding Excessive bleeding59.

Benzodiazepines Enhanced sedative effects Excessive drowsiness, impaired coordination

Aspirin Increased risk of bleeding Excessive bleeding59.

Clopidogrel Increased risk of bleeding Excessive bleeding59.

Barbiturates Enhanced sedative effects Excessive drowsiness, impaired 
coordination56.

Blood pressure 
medications Possible hypotensive effect Excessive lowering of blood pressure

Diabetes 
medications Possible hypoglycemic effect Excessive lowering of blood sugar56.

Insulin Possible hypoglycemic effect Excessive lowering of blood sugar56.

Allergy 
medications

Increased risk of allergic 
reactions

Allergic reactions in individuals with plant 
allergies (e.g., ragweed, chrysanthemums) 59. 

Figure 6. Chamomile.

Table 3. Medication of drug interactions that may occur with chamomile
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4.6 Salvia officinalis
Sage, scientifically referred to as Salvia officinalis 
revealed a rich history of medicinal and culinary uses60. 
This medicinal plant has a long application history 
in traditional drugs. It has been used for a variety of 
health issues, including anti-inflammatories. The anti-
inflammatory activity was investigated by selected 
essential oils from Salvia officinalis61. The in vivo and 
in vitro anti-inflammatory potential was evaluated to 
identify the active components among key compounds 

such as β-myrcene, borneol, and limonene62, Sage 
(Salvia officinalis) with its derivatives like triterpenoids, 
specifically ursolic and oleanolic acids are administrated 
in neurodegenerative diseases like Alzheimer by 
neuroprotective benefits63. Rosmarinic acid in sage could 
be studied as an effective therapy for inflammation and 
oxidative stress-related illnesses and numerous drugs 
formed in common sage interaction with inflammation 
in Table 4. The pharmacological properties of these plants 
reported bioactive compounds such as rosmarinic acid, 
carnosic, acid and ursolic acid. Salvia officinalis was 
examined with therapeutic potential in the treatment of 
inflammatory diseases64.

4.7 Piper ovatum
Piper ovatum, commonly referred to as “matico”,68 is a 
botanical species belonging to the Piperaceae family and 
indigenous to the South American region. This plant has 
been conventionally utilized in herbal medicine due to its 
efficacious anti-inflammatory and antiseptic attributes69. 
The anti-inflammatory and anti-cancer properties of the 
bioactive components lactones and aristolactams have 
been extensively studied (Figure 7). 

Medication Interaction with Salvia 
officinalis Potential Effects

Nonsteroidal Anti-
Inflammatory Drugs 

(NSAIDs)
Possible additive effects Increased anti-inflammatory activity, potential 

risk of gastrointestinal bleeding65.

Corticosteroids Possible additive effects Increased anti-inflammatory activity, potential 
risk of corticosteroid side effects66.

Immuno suppressants Possible interaction Potential modulation of immune response and 
effects on immunosuppressive therapy67.

Antiplatelet drugs Possible interaction Potential modulation of platelet function and 
increased risk of bleeding.

Anticoagulant drugs Possible interaction Potential modulation of coagulation and 
increased risk of bleeding57. 

Herbal supplements 
with anti-inflammatory 

properties
Possible additive effects Increased anti-inflammatory activity, potential 

risk of excessive suppression of inflammation59.

Table 4. Interaction of Salvia officinalis (common sage) with inflammation

Figure 7. Sage.
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Anti-inflammatory Effects: Extracts of Piper ovatum 
assigned with significant anti-inflammatory effects, 
attributed to the involvement of bioactive compounds 
such as alkaloids, flavonoids, and terpenoids. The anti-
inflammatory effects of Piper ovatum extracts could be 
attributed to the existence of secondary metabolites, 
which are alkaloids, flavonoids, and terpenoids (Table 5).

Wound Healing: The botanical species are classified 
as matico which is concerned with Anti-Inflammatory 
effects. Experimental analysis has authenticated the 
intake of matico extract in the topical form which can Figure 8. matico.

Herb/Plant Active 
Compounds Health Benefits Potential Side Effects References

Green Tea Catechins, 
caffeine

Antioxidant, may boost 
metabolism, may reduce risk of 

chronic diseases

Can cause stomach upset, 
insomnia, or nervousness if 

consumed in excess
72-73

Licorice Glycyrrhizin
May help soothe sore throat 
and cough, may have anti-

inflammatory effects.

Can cause high blood pressure, 
low potassium levels, and 
hormonal imbalances if 

consumed in large amounts over 
a prolonged period

73-74

Devil’s Claw Harpagosides
May help reduce pain and 

inflammation, may improve 
joint function.

Can cause stomach upset, 
may interact with certain 

medications
44,75

Willow Bark Salicin
May help reduce pain and fever, 

may have anti-inflammatory 
effects

Can cause stomach upset, 
may interact with certain 

medications
76

Chamomile Apigenin, 
chamazulene

May help reduce anxiety, 
promote sleep, and soothe upset 

stomach

Can cause allergic reactions in 
some individuals.

77

Salvia 
officinalis Triterpenoids anti-inflammatory, antioxidant, 

antimicrobial, and antidiabetic

Sage has a wide range 
of potential therapeutic 

applications due to its diverse 
range of bioactive compounds 

and its various beneficial effects 
on health.

78-79, 81

Piper ovatum safrole, 
myristicin, and 

elemicin

The essential oils and other 
compounds in Piper ovatum 

have demonstrated anti-
inflammatory effects in animal 

studies, which may have 
potential applications in treating 

inflammatory conditions in 
humans.

Despite some evidence to the 
contrary, some sources claim 

that excessive Piper ovatum use 
may harm the liver.

80, 82

 Plant having Anti-inflammatory effect on the basis of selected plant

Table 5.  Plant having Anti-inflammatory potentials



Mineral-associated Medicinal Plants: Uncovering their Anti-Inflammatory Potential Through Comprehensive Exploration...

Vol 71 (11) | November 2023 | http://www.informaticsjournals.com/index.php/jmmf  Journal of Mines, Metals and Fuels2104

lead to enhanced wound closure rates and ameliorated 
inflammatory inflammation in animal models70 (Table 6).

Antioxidant Effects: A High content of polyphenolic 
compounds could be acting as cell shield from damage 
caused by oxidative stress, associated with chronic 
inflammation and diseases71.

5.0 Future Directions
The exploration of mineral-associated medicinal 
plants and their anti-inflammatory potential through 
an in-depth investigation of bioactive compounds 

and pharmacological activities has yielded valuable 
insights into the therapeutic applications of these 
natural remedies. However, as we delve deeper into 
this fascinating field, it becomes evident that there is a 
pressing need for further research. Firstly, while we have 
identified minerals associated with these plants and their 
potential contributions to anti-inflammatory effects, 
more comprehensive studies are required to elucidate 
the precise mechanisms of action. Understanding how 
these minerals interact with bioactive compounds and 
the pathways they modulate is crucial for optimizing 
their therapeutic potential. Secondly, the safety and 

Defense Mechanism Description References

Immune System 
Response

The immune system includes innate (e.g., macrophages, neutrophils) 
and adaptive (e.g., T and B cells) components that work together to 

recognize and combat foreign invaders, including pathogens and 
inflammatory triggers. The mineral-associated medicinal plants can 

potentially modulate immune responses.

83

Inflammation 
Regulation

Inflammation is a key component of the body’s defense mechanism 
against infections and injuries. However, chronic inflammation can 
be detrimental. Medicinal plants with anti-inflammatory bioactive 

compounds may help regulate inflammation by targeting cytokines, 
enzymes, and signaling pathways.

84

Oxidative Stress 
Defense

Oxidative stress arises from an imbalance between the production of 
Reactive Oxygen Species (ROS) and the body’s antioxidant defenses. 

Medicinal plants rich in minerals like manganese and zinc can enhance 
antioxidant capacity, reducing oxidative damage associated with 

inflammation.

85

Tissue Repair and 
Regeneration

Tissue repair is essential for restoring damaged structures after 
inflammation. Some medicinal plants may contain minerals like 

calcium, required for bone health, and magnesium, important for 
muscle function, which aid in tissue repair and regeneration.

86

Detoxification and 
Metal Chelation

The body’s detoxification mechanisms, particularly involving minerals 
like selenium and sulfur, can help remove harmful metals and toxins. 

Medicinal plants with metal-chelating properties may assist in reducing 
the impact of metal-associated inflammation.

87

Microbiota and Gut 
Health

A healthy gut microbiota plays a role in immune regulation and 
inflammation. Certain medicinal plants, like licorice, may impact 

gut health through their mineral content, influencing the balance of 
beneficial and harmful bacteria.

88

Defense mechanisms work together or independently to protect organisms from various harmful agents and maintain their overall well-being 
and survival.

Table 6. Defense mechanisms of the human body
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potential side effects of mineral-associated medicinal 
plants deserve closer scrutiny. Depending on factors such 
as dosage, duration of use, and individual variations, 
these plants may have adverse effects or interactions with 
other medications. Robust clinical trials and toxicological 
assessments are essential to establish clear guidelines for 
safe consumption.

Moreover, investigating the synergistic effects of 
minerals and bioactive compounds within these plants can 
provide a deeper understanding of their holistic healing 
properties. Research into the combined action of these 
elements may unlock novel therapeutic approaches and 
enhance the efficacy of traditional remedies. Additionally, 
considering the potential impact of environmental 
factors, such as soil composition and pollution levels, 
on the mineral content of these plants is vital. Studying 
variations in mineral profiles across different geographical 
regions can help us better harness the medicinal 
potential of these plants while accounting for regional  
differences.

6.0 Conclusion
Traditional herbs have low adverse effects and enriched 
with a wide range of bioactive compounds since the 
ancient times. This review article supported with some 
herbal plants which could be overcome the effect of 
anti-inflammatory agents. Natural anti-inflammatory 
plant-based drugs being vital part and increases attention 
as therapeutic agents for various inflammatory disorders. 
The secondary metabolites derived from selected plants 
such as Green tea, Licorice, Devil’s claw, Willow bark, 
Chamomile, Salvia officinalis, and Piper ovatum which 
were proven to be anti-inflammatory properties by 
reducing pro-inflammatory cytokines and enzymes. 
Reported bioactive compounds may offer promising 
benefits for future drugs, hence it is important to note 
their potential side effects and interactions with other 
medications. Further research will be needed to better 
understand their defense mechanism and therapeutic 
properties. Overall, the use of natural anti-inflammatory 
plant-based drugs offers a promising approach for 
managing inflammation and associated health problems 
which will enhance efficacy and safety applications in 
Global market.
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