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Abstract:  

 

Inflammation is a key contributor to numerous health conditions commonly associated with 

modern lifestyles. Although non-steroidal anti-inflammatory drugs (NSAIDs) are frequently 

prescribed to manage inflammatory responses, their prolonged use is often linked to adverse 

effects such as gastrointestinal irritation, skin rashes, ulcers, liver toxicity, and renal 

complications. Historically, medicinal plants have played a fundamental role in healthcare 

systems, offering therapeutic potential for a wide range of diseases. Today, these natural 

remedies continue to serve as valuable resources for pharmaceutical development. 

Inflammation, a defence mechanism triggered by injury or infection, typically presents as pain, 

heat, redness, and swelling. This review highlights the anti-inflammatory potential of various 

medicinal plant species, emphasizing their bioactive constituents and mechanisms of action. 

By exploring plant-based alternatives, the review aims to support the development of safer and 

more sustainable anti-inflammatory therapies. 

 

Key Words: Inflammatory conditions, non-steroidal anti-inflammatory drugs (NSAIDs), side 

effects, therapeutic herbs, plant-derived anti-inflammatory compounds 

 

1. Introduction: 

 

1.1 Inflammation:  

 

Inflammation, derived from the Latin word inflammare meaning "to ignite," refers to a complex 

biological response triggered when vascular tissues encounter harmful stimuli such as 

pathogens, irritants, allergens, or damaged cells. It serves as a protective mechanism aimed at 

initiating tissue repair and restoring cellular balance. [1] 

 

Clinically, inflammation is characterized by signs such as redness, swelling, heat, pain, and 

sometimes loss of function, typically occurring at the site of injury or infection. It is considered 

a central feature of many pathological processes but is also an essential defensive response that 

promotes wound healing and recovery of tissue integrity. 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 07 (July) - 2025

http://ymerdigital.com

Page No:537

mailto:mohinipatel2712@gmail.com


The inflammatory process can be activated by internal disruptions (e.g., tissue injury, hormonal 

imbalances, organ dysfunction) or external triggers (e.g., microbial invasion, allergens, and 

environmental toxins). Factors like obesity, dietary components, and pollutants can also 

contribute. Innate immune cells detect these threats through antigen receptors, initiating 

chemical signalling cascades. When the regulatory control of this process fails, it can lead to 

prolonged inflammation and tissue damage. [2] 

 

1. 2 Types of Inflammation 

 

Inflammation is generally classified into two forms: 

1. Acute Inflammation – short-term and self-limiting 

2. Chronic Inflammation – long-lasting and often progressive 

 

Acute inflammation is the body's initial defence mechanism, presenting with classic symptoms 

such as pain, redness, heat, swelling, and reduced function at the affected site. These signs 

result from increased blood flow, vascular permeability, and sensitized nerve endings. 

Typically, this response is tightly regulated to balance tissue protection and damage prevention. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Some factors cause inflammation and lead to Different disease 

 

In contrast, chronic inflammation develops over a longer period and is often linked to ongoing 

tissue injury and repair. It plays a role in the pathogenesis of various diseases, including 

autoimmune disorders (e.g., rheumatoid arthritis, multiple sclerosis), psoriasis, inflammatory 

bowel disease, and even cancer. Chronic inflammation is recognized as a key contributor to 

tumour development and progression in several types of cancers. 

 

Persistent, low-grade inflammation is commonly associated with many chronic illnesses. 

Despite its widespread impact, managing chronic inflammatory conditions remains a 

significant challenge due to the lack of consistently effective and safe treatments, especially 

for diseases like inflammatory bowel disease. [3] 
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The inflammatory process is mediated by numerous biochemical signals, including cytokines 

and other molecules such as histamine, prostaglandins, leukotriene, interleukins (e.g., IL-1, IL-

8), tumour necrosis factor-alpha (TNF-α), interferon-alpha (IFN-α), and serotonin (5-HT). 

These substances initiate and coordinate complex signalling pathways, resulting in an 

organized immune response to harmful stimuli. [1] 

 

1.3 Biochemical Basis of Inflammation  

 

 

 

 

 

 

 

 

 

 

 

 

 

                                        

 

 

 

 

 

 

Figure 2: Inflammation Process 

 

Inflammation involves the local synthesis of key mediators, notably prostaglandins (especially 

PGE₂) and leukotrienes, both derived from arachidonic acid. This fatty acid, stored within cell 

membranes as a phospholipid, is enzymatically released and metabolized via cyclooxygenases 

(COX) and lipoxygenases pathways. Specifically, COX-2 converts arachidonic acid into 

prostaglandins, which play a critical role in initiating and sustaining inflammation following 

tissue injury. 

 

Pro-inflammatory symptoms such as pain, swelling, fever, and tissue dysfunction are mediated 

by molecules like prostaglandin E₂ (PGE₂) and nitric oxide (NO). These mediators are 

regulated by inducible nitric oxide synthase (iNOS) and COX-2, both of which are up regulated 

during inflammation. [2, 4] 

 

At the molecular level, one of the central signalling pathways driving inflammation is the 

nuclear factor-kappa B (NF-κB) pathway, activated through mitogen-activated protein kinases 

(MAPKs). This pathway leads to the expression of major pro-inflammatory cytokines, 

Prostaglandin G2 (PGG2) 
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including tumour necrosis factor-alpha (TNF-α), interleukin-1 beta (IL-1β), and interleukin-6 

(IL-6), all of which amplify the inflammatory response. [4] 

 

1.4 Inflammatory Mediators 

 

Inflammatory mediators are biologically active substances produced by immune and tissue 

cells that orchestrate the body's response to injury or infection. Key categories include 

eicosanoids, cytokines, vasoactive agents, and free radicals. 

 

1.4.1 Eicosanoids 

 

Eicosanoids are lipid-derived signalling molecules synthesized from arachidonic acid, a 

component of membrane phospholipids. Their production involves enzymes such as 

cyclooxygenases (COX-1 and COX-2) and lipoxygenases (5-LOX, 12-LOX). The 5-LOX 

enzyme, discovered in 1976 in rabbit leukocytes, is primarily found in myeloid cells like 

monocytes and neutrophils and plays a vital role in inflammatory and immune responses. 

 

Cyclooxygenases convert arachidonic acid into pro-inflammatory prostaglandins and 

prostanoids. COX-1, present in most mammalian cells including platelets and neurons, 

contributes to both homeostasis and inflammation. COX-2 is typically induced during 

inflammation. Prostaglandins, such as PGE₂ and PGD₂, regulate blood flow, vascular 

permeability, mucus secretion, and platelet function. Elevated levels of prostaglandins have 

been found in the synovial fluid of patients with rheumatoid arthritis and osteoarthritis, 

highlighting their role in chronic joint inflammation. [5] 

 

1.4.2 Cytokines 

 

Cytokines are signalling proteins released by a variety of immune and structural cells, including 

macrophages, neutrophils, fibroblasts, lymphocytes, and endothelial cells. For example, 

interleukin-1 (IL-1) is produced by multiple cell types and triggers a cascade of immune 

responses such as cytokine release (IL-2, IL-8, TNF-α), B- and T-cell chemo taxis, histamine 

release, and proliferation of fibroblasts and epithelial cells. Cytokines are central to the 

initiation and progression of inflammation. [5, 6] 

 

1.4.3 Vasoactive Mediators 

 

Vasoactive compounds like histamine, serotonin, and bradykinin are involved in regulating 

blood vessel tone and permeability during inflammation. 

 

• Histamine, released from basophils, supports the acute inflammatory response. 

• Serotonin, synthesized via tryptophan decarboxylation and stored in platelets and mast 

cells, acts through four receptor types to mediate inflammation. 

• Bradykinin, produced via the kinin-kallikrein system, interacts with B1 and B2 receptors 

to induce pain, vascular leakage, and prostaglandin synthesis. [5, 6] 
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1.4.4 Free Radicals 

 

Free radicals, particularly nitric oxide (NO), are produced by various cells such as neutrophils, 

macrophages, endothelial cells, smooth muscle cells, and neurons. NO plays a significant role 

in inflammation by promoting vasodilation, mucosal secretions, and increased vascular 

permeability. It is regulated by inducible nitric oxide synthase (iNOS) and is often up regulated 

in response to cytokines like TNF-α and IL-1β. In the respiratory system, NO contributes to 

mucin overproduction and may influence bone resorption in conditions such as chronic otitis 

media (COM). The harmful effects of NO are often due to reactive nitrogen species, which are 

formed when NO reacts with reactive oxygen species. [6] 

 

2. NSAIDs in the Management of Inflammation 

 

The treatment of inflammatory conditions typically involves a multimodal approach, including 

exercise, pharmacological interventions, stress-reduction techniques, and in severe cases, 

surgical procedures like joint replacement. Among pharmacological options, drugs such as 

hydroxychloroquine, corticosteroids, biologics, cyclophosphamide, and non-steroidal anti-

inflammatory drugs (NSAIDs) are commonly used to reduce inflammation, alleviate joint pain, 

and potentially slow disease progression. [7] 

 

NSAIDs represent the most widely prescribed class of anti-inflammatory medications. Despite 

their widespread use and effectiveness, they are associated with a high risk of adverse effects.[8] 

Reports suggest that up to 90% of anti-inflammatory drugs can cause toxic reactions, side 

effects, or complications, which may complicate treatment regimens. [1] 

 

Commonly reported side effects of NSAIDs and corticosteroids include gastrointestinal 

disturbances, peptic ulcers, cardiovascular risks, immune suppression, and metabolic 

complications such as hyperglycaemia. Long-term use can also lead to osteoporosis, 

cushingoid features, hirsutism, and hypersensitivity reactions. Therefore, while NSAIDs 

remain a cornerstone in the pharmacological management of inflammation, their use requires 

careful risk assessment and monitoring. [1, 2] 

 

3. Risks Associated with Long-Term Use of Conventional Anti-Inflammatory Drugs 

 

Prolonged or repeated use of conventional anti-inflammatory agents is often associated with 

various adverse effects, ranging from gastrointestinal irritation to more severe organ toxicity. 

The following summarizes common side effects linked to specific drugs: 

• Aspirin (Acetylsalicylic acid): May cause gastrointestinal irritation and increase the risk 

of bleeding. 

• Diclofenac sodium: Often leads to upper abdominal pain and can impair kidney 

function. 

• Ibuprofen: Associated with stomach lining erosion and related digestive issues. 

• Nimesulide: Linked to liver toxicity, occasionally presenting with a feeling of fullness. 
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• Rofecoxib: Noted for increasing the risk of cardiovascular complications, particularly 

heart attacks. 

• Mephenamic acid: May cause bleeding disorders, diarrhoea, and rare blood-related 

conditions like haemolytic anaemia. 

• Phenylbutazone: Known for causing gastrointestinal discomfort and ulcers. 

• Corticosteroids: Can suppress the immune system, potentially reactivating latent 

infections such as tuberculosis. [1] 

 

There are various medications available to manage and reduce inflammation, with steroids, 

immunosuppressant, and NSAIDs being among the most commonly used. However, many of 

these drugs come with potential side effects. The goal in treatment is to use the smallest 

effective dose that provides maximum benefit while minimizing adverse effects, which is the 

standard practice. To improve the pharmacological response and reduce side effects, 

integrating herbal anti-inflammatory compounds into conventional drug therapies could be 

beneficial. Given the growing interest in herbal medicine, it is important to further explore and 

validate these natural remedies. Although complementary, alternative, and traditional 

medicines serve as key sources of natural treatment approaches, modern science must first 

validate their efficacy and safety before they can be widely adopted in clinical practice. [9] 

 

4. Natural Anti-Inflammatory Agents (Herbs) 

 

Herbal medicine plays a significant role in complementary and alternative therapies. Medicinal 

plants have been used for centuries to treat and prevent inflammatory conditions. Due to the 

increasing use of natural remedies and phytonutrients, also known as nutraceuticals, there has 

been a global rise in the consumption of these products. According to the World Health 

Organization (WHO), 75% of people rely on both conventional and plant-based natural 

medicines for their daily healthcare needs. Herbal remedies are gaining popularity due to their 

lower risk of side effects compared to synthetic drugs. Many inflammatory diseases have been 

effectively treated with medicinal plants, which contain active chemical compounds 

responsible for their therapeutic effects. These plant-derived chemicals—such as terpenoids, 

glycosides, carotenoids, alkaloids, flavonoids, saponins, and tannins—are known for their anti-

inflammatory properties. Some of these plants have been used since ancient times, and others 

are integral to traditional Chinese and Ayurvedic medicine. [8, 10] 

 

Table 1. Some Anti-Inflammatory Plants 

Scientific 

Name 

Family Part Used 

(Type of 

Extract) 

C.C. Medicinal 

Activity 

Ref. 

Curcuma 

longa 

(Turmeric) 

Zingiberaceae Rhizome 

(Dichloro-

methane 

extract) 

Curcumin Inhibits COX-2, 

NF-κB, 5-LOX, 

PGE-2, and 

proteoglycans. 

8, 

11, 

12, 

13, 

14 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 07 (July) - 2025

http://ymerdigital.com

Page No:542



Cinnamomm 

cassia 

(Chinese 

Cinnamon) 

Lauraceae Bark 

(Ethanolic 

extract) 

Cinnamaldehyd

e, Cinnamic 

acid 

Suppresses TNF-

α, IL-6, and IL-

1β, and inhibits 

NF-kB activation, 

reducing nitric 

oxide production. 

13, 

15 

Boswellia 

serrata 

(Indian 

Olibanum) 

Burseraceae Gum resin 

(Hydro-

alcoholic 

extract) 

AKBA, 

Boswellic acid 

Restricts 5-LOX 

production, 

inhibits 

inflammatory 

cytokines such as 

IL-2, IL-1, IL-4, 

IL-6, IFN-γ, and 

down regulates 

TNF-α via NF-κB 

inhibition. 

8, 

13, 

14 

Piper longum 

(Black 

Pepper) 

Piperaceae Fruit  

(Oil or 

Ethanolic 

extract) 

Piperine, 

Piperlongumin, 

β-Sitosterol 

Suppresses TNF-

β, TNF-α, IL-23, 

IL-6, and T-cell 

proliferation. 

13, 

16 

Camellia 

sinensis 

(Green Tea) 

Theaceae Leaves 

(Ethanolic 

extract) 

Quercetin, 

Catechins, 

Epigallocatechi

n-3-gallate, 

Kaempferol 

Inhibits 

inflammatory 

cytokines, 

prevents NF-kB 

activation, and 

reduces PGE-2 

and COX-2 

expression. 

8, 

13 

Azadirachta 

indica 

(Neem) 

Meliaceae Leaves, 

Root, Fruit, 

Seed, Oil 

(Methanolic

, Hydro-

alcoholic 

extracts) 

Margosine, 

Nimbin, 

Azadirachtin 

Reduces nitric 

oxide levels and 

leukocyte counts. 

8, 

12, 

17, 

18, 

19 

Glycyrrhiza 

glabra 

(Licorice) 

Fabaceae Roots & 

Leaves 

(Ethanol or 

Hydro-

ethanolic 

extract) 

Glycyrrhizin, 

Glycyrrhetinic 

acid 

Inhibits COX-2, 

inflammatory 

cytokines, and 

nitric oxide 

production, 

suppressing IL-1β 

and IL-18 

expression. 

8, 

11, 

12, 

13, 

20 
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Ginseng 

radix 

(Ginseng) 

Araliaceae Rhizome Ginsenosides Prevents COX-2-

induced 

inflammatory 

enzymes and 

TNF-α-mediated 

NF-kB 

transcription, 

inhibiting NF-κB 

pathways. 

14, 

20 

Urtica dioica 

(Nettle) 

Urticaceae Leaf Esculetin, 

Scopoletin, 

Rutin 

Reduces the 

activity of pro-

inflammatory 

transcription 

factor NF-κB. 

21, 

22 

Rosmarinus 

officinalis 

(Rosemary) 

Lamiaceae Essential 

Oil, Aerial 

parts 

(Alcoholic 

or Ethanolic 

extract) 

Carnosol, 

Rosmarinic 

acid, Caffeic 

acid 

Decreases COX-2 

and iNOS 

expression. 

8, 

14, 

21 

Adhatoda 

vasica 

(Vasaka) 

Acanthaceae Leaves 

(Alcoholic 

extract) 

Vasicine Inhibits 5-LOX 

activity. 

8, 

18, 

23, 

24 

Emblica 

officinalis 

(Amla) 

Euphorbiaceae Fruit 

(Hydro-

alcoholic 

extract) 

Ascorbic acid, 

Gallic acid 

Inhibits COX-2 

activity and 

reduces pro-

inflammatory 

cytokine 

expression. 

18, 

25, 

26 

Bacopa 

monnieri 

(Brahmi) 

Scrophulariace

ae 

Whole plant 

(Ethanolic 

extract) 

Bacosides Inhibits 5-LOX 

and COX-2 

activities. 

18, 

27 

Mangifera 

indica 

(Mango) 

Anacardiaceae Bark 

(Aqueous), 

Roots 

(Ethanolic 

extract) 

Magniferin, 

Gallic acid 

Inhibits 

prostaglandin 

synthesis and 

suppresses NF-

κB pathways. 

18, 

21, 

28 

Withania 

somnifera 

(Ashwagandh

a) 

Solanaceae Root, leaf 

(Aqueous 

extract) 

Withaferin-A, 

Withanolides 

Modulates 

cytokines and 

blocks the 

MAPK/NF-κB 

pathways. 

11, 

19, 

20 
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Ocimum 

sanctum 

(Tulsi) 

Lamiaceae Whole plant 

(Water or 

Aqueous 

extraction) 

Linolenic acid, 

Eugenol 

Inhibits 

lipoxygenase and 

cyclooxygenase 

pathways. 

11, 

20 

Zingiber 

officinalis 

(Ginger) 

Zingiberaceae Rhizome 

(Aqueous 

extraction) 

Gingerol, 

Shogaol 

Reduces COX-2 

activity. 

11, 

13, 

20 

Borago 

officinalis 

(Star flower) 

Boraginaceae Seed 

(Aqueous, 

Ethanolic, 

Methanolic 

extracts) 

Gamma-

linolenic acid 

Inhibits 

prostaglandin 

synthesis and 

suppresses 

cyclooxygenase 

enzymes. 

23 

Allium 

sativum 

(Garlic) 

Amaryllidacea

e 

Bulb Allicin Suppresses pro-

inflammatory 

cytokines (IL-1α, 

TNF-α, IL-6, IL-

8) in response to 

LPS stimulation. 

20, 

29 

Paeonia 

lactiflora 

(Peony) 

Paeoniaceae Root 

(Hydro-

ethanolic 

extract) 

Paeoniflorin, 

Albiflorin, 

Paeonin 

Inhibits pro-

inflammatory 

cytokines. 

20, 

30 

Ocimum 

basilicum 

(Basil) 

Lamiaceae Leaves 

(Hydro-

distillation 

or Ethanolic 

extract) 

1,8-Cineole, 

Linoleic acid, 

Eugenol 

Suppresses 

synthesis of TNF-

α, IL-6, and IL-1β 

cytokines. 

20, 

31 

Salvia 

miltiorrhiza 

(Red Sage) 

Lamiaceae Rhizome 

(Aqueous 

extract) 

Caffeic acid 

derivatives, 

Salvianolic acid 

(A and B) 

Inhibits MAPK 

and NF-κB 

pathways, and 

reduces COX-2 

and iNOS 

production. 

20, 

30, 

32 

Berberis 

vulgaris 

(Barberry) 

Berberidaceae Whole plant 

(Methanol 

extract) 

Berberine Reduces 

inflammatory 

cytokines. 

20, 

33 

Lawsonia 

inermis 

(Henna) 

Lythraceae Bark, leaves 

(Alcoholic-

methanolic, 

ethanolic, 

Hydro-

Lawsochylin, 

Kaempferol, 

Luteolin 

Reduces LPS-

induced nitrate 

generation in 

RAW 264.7 cells. 

19, 

34 
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ethanolic 

extracts) 

Aloe 

barbadensis 

(Aloe Vera) 

Liliaceae Leaves 

(Petroleum 

ether, 

Ethanol 

extract) 

Aloe emodin Suppresses pro-

inflammatory 

cytokines (IL-1β, 

TNF-α), inhibits 

inducible nitric 

oxide and PGE2 

production. 

13, 

18, 

35 

Garcinia 

mangostana 

(Mangosteen) 

Guttiferae Fruit 

(Methanolic 

extract) 

Xanthones 

(Mangostanin, 

Mangostanol) 

Inhibits NO and 

COX-2 activity, 

halts MAPK and 

NF-κB activation. 

10, 

21, 

36 

Moringa 

oleifera 

(Drumstick) 

Moringaceae Leaves, 

Seeds, Root, 

Flowers, 

Bark 

(Ethanolic, 

Hydro-

alcoholic 

extract) 

Kaempferol, 

Quercetin 

Inhibits LOX and 

COX activities. 

8, 

18, 

37 

Tribulus 

terrestris 

(Gokshura) 

Zygophyllacea

e 

Root, fruit 

(Ethanolic 

extract) 

Tyramines, 

Protodioscin 

Reduces NO 

synthase, COX-2 

expression, and 

inhibits IL-6 and 

TNF-α 

production. 

13, 

38 

Commiphora 

wightii 

(Guggulu) 

Burseraceae Oleo-gum 

resin 

(Hydro-

methanolic 

or 

Methanolic 

extract) 

Guggulsterone, 

Guggulipid 

Inhibits NO, 

PGE2 synthesis, 

and COX-2 

activity, 

suppresses NF-

κB expression. 

13, 

39 

Punica 

granatum 

(Pomegranate

) 

Lythraceae Peel  

(Hydro 

alcoholic 

extract) 

Punicalagin, 

Ellagic acid, 

Granatin B, 

Punicic acid 

Inhibits 

inflammatory 

mediators, 

suppresses 

prostaglandin 

production. 

13, 

40 

Nigella sativa  

(Black 

Cumin) 

Ranunculaceae Seeds (Oil, 

ethanolic 

extract) 

Thymoquinone Inhibits IL-1β, 

TNF-α, COX-1, 

13, 

41, 

42 
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COX-2, and 5-

LOX pathways. 

Achillea 

millefolium 

(Yarrow) 

Asteraceae Flower 

(Ethanolic 

extract) 

Salicylic acid, 

Choline, 

Luteolin 

Suppresses iNOS 

production and 

inhibits 

inflammatory 

proteases like 

HNE, MMP-2, 

and MMP-9. 

43 

Allium cepa 

(Onion) 

Liliaceae Bulbs 

(Aqueous or 

Methanolic 

extract) 

Allicin, 

Quercetin 

Inhibits synthesis 

of IL-1β, IL-1α, 

IL-4, IL-6, and 

TNF-α, and 

modulates 

lymphocyte 

activity. Reduces 

LOX and COX 

activity. 

43, 

44 

Althaea 

officinalis 

(Marshmallo

w) 

Malvaceae Root, leaf, 

flower 

(Ethanolic 

or Aqueous 

extract) 

Caffeic acid, 

Quercetin, 

Kaempferol 

Prevents release 

of IL-6 and TNF-

α cytokines. 

43, 

45, 

46 

Calendula 

officinalis 

(Marigold) 

Asteraceae Flower 

(Methanolic

, Ethanolic, 

Hydro-

alcoholic 

extract) 

Palmitoyl esters 

of Faradiol, 

Triterpenoid  

Inhibits NO 

production, 

reduces 

prostaglandins by 

blocking actions 

of IL-1β, TNF-α, 

IL-6, IFN-γ, 

COX-2, and 5-

LOX activity. 

43, 

47, 

48 

Juglans regia 

L. (Walnut) 

Juglandaceae Leaves 

(Aqueous & 

ethanolic 

extract) 

Protocatechuic 

acid, Gallic 

acid, Caffeic 

acid, Apigenin, 

Luteolin, 

Campesterol, 

Ursolic acid, 3-

α-corosolic 

acid 

Reduces 

prostaglandin and 

COX-2 levels and 

down regulates 

inflammatory 

cytokines 

43, 

49 

Hypericum 

perforatum 

Hypericaceae Flowers 

(Lipophilic, 

Hyperforin, 

Hypericin, 

Inhibits 

inflammatory 

43, 

50 
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(St. John's 

Wort) 

ethanolic, 

hydro-

alcoholic 

extracts) 

Quercetin, 

Chlorogenic 

acid, 

Amentoflavone

, I3,II8-

biapigenin 

enzymes like 

iNOS, COX-2; 

suppresses IL-6 

and PGE2; 

inhibits NF-κB 

signaling 

Matricaria 

chamomilla 

L. 

(Chamomile) 

Asteraceae Flowers 

(Aqueous 

extract) 

Bisabolol, 

Sesquiterpenes 

Suppresses NO 

and PGE2 

synthesis; down 

regulates IL-10 

43, 

47 

Mentha 

piperita L. 

(Peppermint) 

Lamiaceae Leaves 

(Essential 

oil & 

ethanolic 

extract) 

Menthol, 

Menthofuran, 

1,8-cineole, 

Luteolin, 

Luteolin-7-O-

glucoside 

Inhibits NO and 

PGE2 production 

and blocks pro-

inflammatory 

cytokines (IL-6, 

TNF-α) 

43, 

51 

Salix alba L. 

(White 

Willow) 

Salicaceae Bark 

(Methanolic 

and 

Aqueous 

extracts) 

Salicin, 

Salicylic acid, 

Ferulic acid 

Reduces levels of 

prostaglandins, 

histamine, 

serotonin, and 

bradykinin 

43, 

52 

Mimosa 

pudica 

(Sensitive 

plant) 

Mimosaceae Leaves and 

roots 

(Methanol, 

Ethanol, 

Aqueous 

extract) 

L-mimosine, 

Crocin, 

Jasmonic acid, 

Caffeic acid, 

Gallic acid, 

Ethyl gallate 

Inhibits TNF-α 

activity, 

prostaglandin 

release, and COX 

enzyme 

expression 

53, 

54, 

55 

Artemisia 

vulgaris 

(Mugwort) 

Asteraceae Leaves 

(Methanolic 

extract) 

6,7-

Dimethoxycou

marin 

Suppresses NO, 

TNF-α, and 

COX-2; inhibits 

LOX pathway 

20, 

56 

Lonicera 

japonica 

(Honeysuckle

) 

Caprifoliaceae Leaves & 

Flowers 

(Ethanolic 

& aqueous 

extract) 

Linalool, 

Iridoids, 

Flavonoids, 

Chlorogenic 

acid, Luteolin 

Inhibits COX-

1/COX-2 and 

MAPK/NF-κB 

pathways; 

reduces IL-6, IL-

8, TNF-α 

20, 

57, 

58 

Cassia 

occidentalis 

(Usaya ki 

Fali) 

Caesalpiniacea

e 

Leaves and 

seeds 

(Ethanolic 

extract) 

Aloe-emodin, 

Apigenin, 

Quinine, 

Methoxy-

naphthalene 

Suppresses IL-1β 

and TNF-α 

production 

59, 

60 
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Jasminum 

sambac Linn. 

Oleaceae Roots and 

Leaves 

(Ethanolic 

extract) 

Jasminoids A-

D, Salicylic 

acid, β-

sitosterol, Iso-

quercetin, 

Linalool 

Inhibits 

cyclooxygenase 

(COX) activity 

58, 

61 

Persicaria 

chinensis 

Polygonaceae Leaves 

(Methanolic 

extract) 

Caffeic acid, 

Quercetin, 

Kaempferol 

Reduces TNF-α, 

IL-6, and NO in 

response to LPS 

stimulation 

58, 

62 

Solanum 

melongena 

(Brinjal) 

Solanaceae Leaves 

(Aqueous 

extract) 

Ascorbic acid, 

Alanine, 

Arginine, 

Caffeic acid 

Inhibits both 

COX and LOX 

inflammatory 

pathways 

58, 

63 

Acacia 

catechu 

Mimosaceae Bark and 

heartwood 

(Aqueous 

extract) 

Catechins, 

Tannins, 

Quercetin, 

Flavocoxid, 

Catechuic acid 

Controls NO 

production and 

suppresses pro-

inflammatory 

cytokines (TNF-

α, IL-6, IL-1β) 

12, 

64, 

65 

Caesalpinia 

crista  

(Fever Nut) 

Caesalpiniacea

e 

Seeds, 

Roots, 

Leaves, 

Bark 

(Ethanolic 

& Aqueous 

extract) 

Caesalpinins, 

Oleic, Linoleic, 

Palmitic, and 

Stearic acids 

Inhibits 5-LOX 

enzyme involved 

in inflammation 

12, 

66 

Ginkgo 

biloba 

(Maidenhair 

Tree) 

Ginkgoaceae Leaves and 

Seeds 

(Ethanol & 

Ethyl 

acetate 

extracts) 

Ginkgolide B, 

Ginkgetin, 

Bilobetin, 

Isoginkgetin 

Inhibits NF-κB 

signaling and 

reduces 

inflammatory 

mediators such as 

NO, IL-6, TNF-α, 

COX-2 

30, 

67 

Andrographis 

paniculata 

(Kalmegh) 

Acanthaceae Leaves 

(Alcoholic 

extract) 

Andrographoli

de 

Suppresses the 

production of 

pro-inflammatory 

cytokines, 

hinders leukocyte 

infiltration, and 

deactivates 

macrophages by 

modulating the 

30, 

68 
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MAPK signaling 

pathway. 

Tripterygium 

wilfordii 

Hook. f 

(Thunder 

God Vine) 

Celastraceae Root Triptolide, 

Celastrol 

Inhibits NF-κB 

activity by 

blocking IκKα/β 

and preventing 

IκBα degradation. 

Regulates COX-

2, TNF-α. 

30, 

69 

Centella 

asiatica 

(Gotu Kola) 

Apiaceae Leaves 

(Methanolic 

extract) 

Asiaticoside, 

Sapogenin, 

Asiatic acid, 

Madecassoside, 

Madecassic 

acid 

Down regulates 

inflammatory 

mediators 

including PGE₂, 

IL-1β, IL-6, and 

TNF-α. Inhibits 

NF-κB and 

MAPKs while 

enhancing PPAR-

γ expression. 

68, 

70 

Magnolia 

liliflora Desr 

(Woody 

Orchid) 

Magnoliaceae Bark Obovatol Reduces NO 

synthesis and 

inhibits iNOS and 

COX-2 

expression. Also 

interferes with 

NF-κB nuclear 

translocation and 

deactivates ERK 

and JNK 

signaling 

pathways. 

68 

Alstonia 

scholaris 

(Devil’s 

Tree) 

Apocynaceae Leaves 

(Ethanol/ 

Methanol 

extracts) 

Alstoprenyol, 

Picrinine, 

Scholaricine, 

Epischolaricin, 

Vallesamine, 

Perakine-N4-

oxide, 

Vinorine-N4-

oxide, 

Scholarisin I 

Reduces levels of 

MDA, NO, and 

PGE₂. Inhibits 

COX-1, COX-2, 

and 5-LOX 

enzymes. 

71, 

72 
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Asparagus 

racemosus 

(Shatavari) 

Liliaceae Root and 

Leaves 

(Ethanolic 

extract) 

Shatavarins (I–

X), Asparagine, 

Arginine 

Decreases 

myeloperoxidase 

activity and 

inhibits 

inflammatory 

cytokines 

including TNF-α, 

IL-6. 

71 

Cedrus 

deodara 

(Himalayan 

Cedar) 

Pinaceae Wood oil, 

Stem bark 

(Aqueous 

extract) 

Methylacetoph

enone, 

Atantonl, 

Deodrin, 

Toxifolin 

Suppresses the 

expression of 

COX-2, TNF-α, 

and NF-κB, thus 

reducing 

inflammation. 

71, 

73 

Swertia 

chirayita 

(Chiretta) 

Gentianaceae Root, Stem 

(Ethanol 

and 

Aqueous 

extracts) 

Amaroswerin, 

Amarogentin, 

Mangiferin, 

Swertiamarin, 

Sweroside, 

Xanthones 

(Isomangostin, 

Mangostin 

Triacetate) 

Inhibits 

prostaglandin and 

bradykinin 

formation. 

Balances pro- and 

anti-

inflammatory 

cytokines such as 

IL-1β, IL-10, IL-

6, IFN-γ, and 

TNF-α. 

71, 

74 

Vitex 

negundo 

(Nirgundi) 

Verbenaceae Leaves 

(Aqueous 

extract) 

3,4,9-

Trimethyl-7-

propyldecanoic 

acid 

Reduces 

histamine and 

prostaglandin 

synthesis, 

alleviates 

oxidative stress, 

and stabilizes 

cellular 

membranes in 

damaged tissues. 

71, 

75 

Coriandrum 

sativum 

(Coriander) 

Apiaceae Seeds 

(Hydro-

alcoholic 

extract) 

γ-Linolenic 

acid 

Inhibits 

inflammatory 

mediators such as 

cytokines and 

TNF-α. 

12 
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5. Conclusion: 

 

This review emphasizes the significant anti-inflammatory properties of various medicinal 

plants, which exert their effects through multiple mechanisms, such as modulating immune 

responses and inhibiting pro-inflammatory mediators. Analysis of numerous scientific studies 

confirms that phytochemicals from plant sources offer diverse biological activities to manage 

inflammation. These natural compounds represent a safer and more holistic alternative to 

synthetic anti-inflammatory drugs, which often carry adverse effects. The findings strongly 

support the continued exploration of herbal sources as potential candidates for the development 

of novel therapeutic agents. Overall, the role of medicinal plants in managing inflammation 

holds great promise and paves the way for future advancements in natural product-based drug 

discovery. 
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