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Abstract 

Inflammation is a complex biological response of the body to harmful stimuli such as pathogens, tissue injury, 

toxins, and autoimmune reactions. Although inflammation serves as a protective mechanism, prolonged or 

excessive inflammatory responses contribute to the development of various chronic diseases, including 

arthritis, cardiovascular disorders, asthma, and inflammatory bowel disease. Conventional anti-inflammatory 

drugs such as non-steroidal anti-inflammatory drugs (NSAIDs) and corticosteroids are widely used for the 

management of inflammatory conditions; however, their long-term use is often associated with adverse effects 

including gastrointestinal irritation, renal toxicity, cardiovascular complications, and immunosuppression. 

These limitations have stimulated interest in the exploration of safer and more effective plant-based therapeutic 

agents. 

Bryophyllum pinnatum (Lam.) Oken, a medicinal plant belonging to the family Crassulaceae, has been 

extensively utilized in traditional medicine for the treatment of inflammation, pain, wounds, infections, and 

various other ailments. The plant contains numerous bioactive phytoconstituents, including flavonoids, 

phenolic compounds, tannins, alkaloids, glycosides, saponins, steroids, and triterpenoids, which are reported 

to possess significant pharmacological activities. Several experimental studies have demonstrated the anti-

inflammatory potential of Bryophyllum pinnatum using models such as carrageenan-induced paw edema, 

formaldehyde-induced inflammation, and cotton pellet granuloma. The observed effects are attributed to the 

inhibition of inflammatory mediators, suppression of pro-inflammatory cytokines, antioxidant activity, and 

modulation of inflammatory signaling pathways. 

The available scientific evidence supports the traditional use of Bryophyllum pinnatum as a natural anti-

inflammatory agent. Further studies focusing on isolation of active constituents, standardization of extracts, 

elucidation of molecular mechanisms, and clinical evaluation are necessary to establish its therapeutic efficacy 

and promote its development as a potential phytopharmaceutical for inflammatory disorders. 
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Introduction 

Inflammation 

Inflammation is a protective biological response of the body against harmful stimuli such as infections, 

injuries, toxins, and tissue damage. It is characterized by redness, swelling, heat, pain, and loss of function at 

the affected site. Inflammation helps eliminate harmful agents and initiates tissue repair. Acute inflammation 

is a short-term response that develops rapidly and resolves within a few days, whereas chronic inflammation 

persists for a prolonged period and may contribute to diseases such as arthritis, cardiovascular disorders, 

diabetes, and inflammatory bowel disease. Various inflammatory mediators, including histamine, 

prostaglandins, and cytokines (TNF-α, IL-1β, and IL-6), play crucial roles in regulating and amplifying the 

inflammatory response. 

Need for Herbal Anti-inflammatory Agents 

Conventional anti-inflammatory drugs such as non-steroidal anti-inflammatory drugs (NSAIDs) and 

corticosteroids are commonly used to manage inflammatory conditions. However, prolonged use of these 

medications may lead to adverse effects including gastric irritation, peptic ulcers, renal impairment, 

cardiovascular complications, osteoporosis, and immunosuppression. These limitations have increased the 

demand for safer and more effective alternatives. Medicinal plants have gained considerable attention due to 

their natural origin, therapeutic potential, lower incidence of side effects, and long history of traditional use. 

Importance of Bryophyllum pinnatum 

Bryophyllum pinnatum (Lam.) Oken is a medicinal plant belonging to the family Crassulaceae and is widely 

used in traditional medicine for the treatment of inflammation, pain, wounds, ulcers, infections, and various 

other ailments. The plant is rich in bioactive compounds such as flavonoids, phenolics, tannins, glycosides, 

and triterpenoids, which possess anti-inflammatory and antioxidant properties. Its extensive ethnomedicinal 

use and promising pharmacological activities make it an important candidate for scientific investigation. 

Therefore, Bryophyllum pinnatum has been selected for anti-inflammatory studies to validate its traditional 

claims and explore its potential as a natural therapeutic agent. 

Inflammation and Anti-inflammatory Mechanisms 

Inflammation 

Inflammation is a complex protective response of the body's immune system to harmful stimuli such as 

infections, tissue injury, toxins, or irritants. Its primary function is to eliminate the causative agent, remove 

damaged tissues, and initiate the healing process. Although inflammation is essential for host defense, 

excessive or prolonged inflammation can lead to tissue damage and various chronic diseases. 

The classical signs and symptoms of inflammation include redness (rubor), heat (calor), swelling (tumor), pain 

(dolor), and loss of function (functio laesa). These manifestations result from increased blood flow, enhanced 

vascular permeability, and migration of immune cells to the site of injury. 

The inflammatory response begins when tissue injury or infection activates immune cells such as macrophages 

and mast cells. These cells release various inflammatory mediators, including histamine, prostaglandins, 

leukotrienes, and cytokines, which promote vasodilation, increase vascular permeability, and attract 

leukocytes to the affected area. The recruited inflammatory cells remove pathogens and damaged tissue 
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through phagocytosis and release additional mediators that amplify the response. Once the harmful stimulus 

is eliminated, anti-inflammatory mechanisms facilitate tissue repair and restore normal physiological function. 

However, failure to resolve inflammation may result in chronic inflammatory conditions such as arthritis, 

asthma, cardiovascular diseases, and inflammatory bowel disorders. 

Mechanism of Anti-inflammatory Action 

Anti-inflammatory agents exert their effects through multiple mechanisms that interfere with the production 

and action of inflammatory mediators. One of the major mechanisms involves inhibition of the cyclooxygenase 

(COX) pathway, which reduces the synthesis of prostaglandins responsible for pain, swelling, and 

inflammation. Suppression of inflammatory cytokines such as tumor necrosis factor-alpha (TNF-α), 

interleukin-1 beta (IL-1β), and interleukin-6 (IL-6) also plays an important role in controlling inflammatory 

responses and preventing tissue damage. 

Many medicinal plants possess antioxidant properties that help reduce oxidative stress by scavenging reactive 

oxygen species (ROS) and free radicals generated during inflammation. Reduction of oxidative stress prevents 

cellular injury and limits the progression of inflammatory disorders. Another important mechanism involves 

modulation of Nuclear Factor-kappa B (NF-κB), a key transcription factor that regulates the expression of 

numerous inflammatory genes. Inhibition of NF-κB activation decreases the production of cytokines, 

chemokines, and other inflammatory mediators, thereby attenuating the inflammatory response. 

The anti-inflammatory activity of Bryophyllum pinnatum is believed to be associated with these mechanisms 

due to the presence of bioactive phytoconstituents such as flavonoids, phenolic compounds, tannins, and 

triterpenoids, which collectively contribute to its therapeutic potential. 

Plant Profile of Bryophyllum pinnatum 

Taxonomical Classification 

Category Classification 

Kingdom Plantae 

Division Magnoliophyta 

Class Magnoliopsida 

Order Saxifragales 

Family Crassulaceae 

Genus Bryophyllum 

Species Bryophyllum pinnatum 

Common Names 

 Life Plant 

 Miracle Leaf 

 Air Plant 

 Cathedral Bells 

 Patharchatta (India) 
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Botanical Description 

 Succulent perennial herb. 

 Thick fleshy leaves. 

 Opposite leaves with serrated margins. 

 Bell-shaped flowers. 

Geographical Distribution 

 India 

 Africa 

 South America 

 Southeast Asia 

Phytochemical Constituents 

 Flavonoids 

 Phenolic compounds 

 Tannins 

 Alkaloids 

 Glycosides 

 Triterpenoids 

 Steroids 

 Saponins 

Traditional Uses 

 Anti-inflammatory 

 Wound healing 

 Antimicrobial 

 Antidiabetic 

 Analgesic 

 Antiulcer 

Experimental Studies 

Carrageenan-Induced Paw Edema 

The carrageenan-induced paw edema model is one of the most widely used experimental methods for 

evaluating acute anti-inflammatory activity. In this model, carrageenan is injected into the hind paw of 

experimental animals, producing localized inflammation characterized by edema formation. Several studies 

have reported that Bryophyllum pinnatum extract significantly reduces paw swelling, indicating its ability to 

inhibit inflammatory mediators involved in the acute phase of inflammation. 

Formaldehyde-Induced Inflammation 

The formaldehyde-induced paw edema model is used to assess sub-acute and chronic inflammatory responses. 

Injection of formaldehyde into the paw produces persistent inflammation resembling arthritic conditions. 
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Treatment with Bryophyllum pinnatum extract has been shown to reduce paw edema and inflammatory 

symptoms, suggesting its effectiveness in controlling prolonged inflammatory reactions and tissue damage. 

Cotton Pellet Granuloma Model 

The cotton pellet granuloma model is commonly employed to evaluate the proliferative phase of chronic 

inflammation. In this method, sterile cotton pellets are implanted subcutaneously, leading to granuloma 

formation due to fibroblast proliferation and collagen deposition. Studies have demonstrated that Bryophyllum 

pinnatum extract significantly decreases granuloma weight, indicating its ability to suppress chronic 

inflammatory processes and connective tissue proliferation. 

Reported Findings 

Various pharmacological studies have demonstrated the significant anti-inflammatory potential of 

Bryophyllum pinnatum. Administration of the plant extract has been reported to produce a marked reduction 

in edema formation in carrageenan-induced and formaldehyde-induced inflammation models, indicating its 

effectiveness against both acute and chronic inflammatory conditions. 

The anti-inflammatory activity of Bryophyllum pinnatum is attributed to its ability to inhibit the production 

and release of inflammatory mediators such as prostaglandins, histamine, leukotrienes, and pro-inflammatory 

cytokines including TNF-α, IL-1β, and IL-6. This inhibition helps reduce swelling, pain, and tissue damage 

associated with inflammation. 

In addition, the plant exhibits considerable antioxidant activity due to the presence of flavonoids, phenolic 

compounds, and other bioactive constituents. These compounds scavenge reactive oxygen species and free 

radicals, thereby reducing oxidative stress and preventing cellular injury during inflammatory processes. 

Histopathological studies further support the anti-inflammatory effects of Bryophyllum pinnatum. Microscopic 

examination of inflamed tissues has shown reduced edema, decreased inflammatory cell infiltration, lower 

vascular congestion, and improved tissue architecture in extract-treated groups compared to untreated controls. 

These findings collectively validate the traditional use of Bryophyllum pinnatum as a potential natural anti-

inflammatory agent. 

Mechanisms Proposed 

The anti-inflammatory activity of Bryophyllum pinnatum is believed to result from multiple pharmacological 

mechanisms. One of the primary mechanisms involves inhibition of the cyclooxygenase (COX) pathway, 

which reduces the synthesis of prostaglandins responsible for inflammation, pain, and edema. By decreasing 

prostaglandin production, the plant extract helps alleviate inflammatory symptoms. 

Another important mechanism is the suppression of pro-inflammatory cytokines such as tumor necrosis factor-

alpha (TNF-α), interleukin-1 beta (IL-1β), and interleukin-6 (IL-6). Reduction in the levels of these cytokines 

limits the recruitment and activation of inflammatory cells, thereby attenuating the inflammatory response. 

Bryophyllum pinnatum also exhibits significant antioxidant activity due to the presence of flavonoids, phenolic 

compounds, tannins, and triterpenoids. These phytoconstituents neutralize reactive oxygen species (ROS) and 

free radicals generated during inflammation, reducing oxidative stress and protecting tissues from damage. 

https://ijnrd.org/
http://www.ijnrd.org/


INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) 
© 2026 IJNRD | Volume 11, Issue 6, June 2026 | ISSN: 2456-4184 | IJNRD.ORG 

  

IJNRD2606170 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)  

 

b619 

In addition, the plant extract may stabilize cellular and lysosomal membranes, preventing the release of 

inflammatory enzymes and mediators into surrounding tissues. This membrane-stabilizing effect contributes 

to the reduction of tissue injury and further supports its anti-inflammatory action. The combined effects of 

COX inhibition, cytokine suppression, antioxidant activity, and membrane stabilization account for the 

therapeutic potential of Bryophyllum pinnatum in inflammatory disorders. 

Future Perspectives 

Despite the promising anti-inflammatory potential of Bryophyllum pinnatum, further research is required to 

fully establish its therapeutic value. Isolation and characterization of the specific bioactive phytoconstituents 

responsible for its anti-inflammatory activity will help in understanding its mechanism of action and facilitate 

the development of novel plant-based drugs. 

Standardization of plant extracts is essential to ensure consistent quality, safety, efficacy, and reproducibility 

of therapeutic effects. Future studies should focus on developing standardized extraction procedures and 

quality control parameters for herbal preparations of Bryophyllum pinnatum. 

The formulation of herbal products such as tablets, capsules, gels, ointments, and nanoformulations may 

improve the stability, bioavailability, and patient acceptability of the plant extract. Such formulations could 

enhance its therapeutic applications in the management of inflammatory conditions. 

Comprehensive clinical trials and long-term safety evaluations are necessary to validate the efficacy and safety 

of Bryophyllum pinnatum in humans. These studies will provide scientific evidence to support its use in 

modern healthcare systems. 

Furthermore, Bryophyllum pinnatum has the potential to be used as an adjunct therapy alongside conventional 

anti-inflammatory medications. Its natural origin, antioxidant properties, and anti-inflammatory effects may 

help improve treatment outcomes while reducing the dosage and adverse effects associated with synthetic 

drugs. 

Conclusion 

Bryophyllum pinnatum is an important medicinal plant that has gained considerable attention due to its 

significant anti-inflammatory potential. The plant has been widely used in traditional medicine for the 

treatment of inflammation, pain, wounds, and various other ailments. Scientific investigations have 

demonstrated that its pharmacological activity is largely attributed to the presence of bioactive 

phytoconstituents such as flavonoids, phenolic compounds, tannins, and triterpenoids, which possess anti-

inflammatory and antioxidant properties. 

Various experimental studies, including carrageenan-induced paw edema, formaldehyde-induced 

inflammation, and cotton pellet granuloma models, have confirmed the ability of Bryophyllum pinnatum 

extracts to reduce inflammation and associated tissue damage. These findings provide scientific support for its 

traditional use in the management of inflammatory disorders. 

The plant represents a promising natural alternative to conventional anti-inflammatory drugs, which are often 

associated with adverse effects during long-term use. However, further research is necessary to isolate and 

characterize its active constituents, standardize herbal preparations, and clarify the underlying molecular 

mechanisms responsible for its therapeutic effects. Well-designed clinical studies are also required to establish 

its efficacy, safety, dosage, and potential therapeutic applications in human inflammatory diseases. Overall, 
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Bryophyllum pinnatum holds considerable promise as a future phytopharmaceutical agent for the treatment 

and management of inflammatory conditions. 
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