
 Acta Chimica and Pharmaceutica Indica 

Editorial | Vol 15 Iss 3 
 

Citation: Elena Rodriguez. Anti-inflammatory Compounds: Mechanisms, Types, and Therapeutic Significance..ActaChimPharIndica. 

15(3):3.1. 

© 2025 Trade Science Inc. 1 
 

Anti-inflammatory Compounds: Mechanisms, Types, and Therapeutic 

Significance 

 

Elena Rodriguez* 

Department of Pharmacology, National Autonomous University of Mexico, Mexico 

*Corresponding author: Elena Rodriguez, Department of Pharmacology, National Autonomous University of Mexico, 

Mexico 

 E-mail: elena.rodriguez@email.com 

Received: December 04, 2025; Accepted: December 18, 2025; Published: December 27, 2025 

 

Introduction 

Inflammation is a natural physiological response that protects the body against infection, injury, and 

harmful stimuli. While acute inflammation is beneficial and essential for healing, chronic inflammation 

can contribute to various diseases such as arthritis, asthma, cardiovascular disease, inflammatory bowel 

disease, and neurodegenerative disorders. Anti-inflammatory compounds play a crucial role in controlling 

excessive inflammation by targeting biochemical pathways responsible for the production of 

inflammatory mediators. These compounds may be synthetic, semi-synthetic, or naturally derived, and 

their therapeutic importance has grown significantly as the understanding of inflammation and immune 

modulation continues to expand. 

Nonsteroidal anti-inflammatory drugs (NSAIDs) are among the most commonly used anti-inflammatory 

agents, working primarily by inhibiting cyclooxygenase (COX-1 and COX-2) enzymes responsible for 

prostaglandin synthesis. While effective, NSAIDs may cause gastrointestinal, renal, and cardiovascular 
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side effects, leading to the pursuit of safer alternatives. Corticosteroids, another major class, exert strong 

anti-inflammatory effects by suppressing immune responses and regulating gene expression; however, 

their long-term use is associated with metabolic and hormonal disturbances. 

Recent advancements have introduced biologic agents that specifically target cytokines and inflammatory 

pathways, such as tumor necrosis factor-alpha (TNF-α) inhibitors, interleukin blockers, and monoclonal 

antibodies. These therapies have revolutionized the management of autoimmune and inflammatory 

diseases but remain costly and require careful monitoring. Natural anti-inflammatory compounds, 

including flavonoids, terpenoids, alkaloids, and polyphenols, have gained attention due to their safety 

profile and therapeutic potential. Many medicinal plants used in traditional medicine contain bioactive 

molecules that modulate oxidative stress, inhibit inflammatory enzymes, and regulate immune function. 

Understanding the pharmacological actions, advantages, and limitations of anti-inflammatory compounds 

is essential for developing effective therapeutic strategies. Ongoing research focuses on identifying new 

molecular targets, improving drug delivery systems, and minimizing adverse effects through targeted and 

personalized approaches. As chronic inflammatory diseases continue to rise globally, the need for 

innovative and safer anti-inflammatory agents remains a priority in pharmaceutical and biomedical 

sciences.  

Conclusion 

Anti-inflammatory compounds are vital in the management of both acute and chronic inflammatory conditions. Their diverse 

mechanisms of action and wide therapeutic applications make them indispensable in modern medicine. Although traditional 

agents such as NSAIDs and corticosteroids remain widely used, advancements in biologic therapies and natural compounds 

offer promising alternatives with improved safety and efficacy. Continued research into inflammation pathways and drug 

development will play a critical role in providing innovative, effective, and safer anti-inflammatory treatments for future 

healthcare needs. 

  

REFERENCES 

1. Kumar Dhingra A, Chopra B, Dass R, Kumar Mittal S. An update on anti-inflammatory compounds: a review. 

Anti-Inflammatory & Anti-Allergy Agents in Medicinal Chemistryrrent Medicinal Chemistry-Anti-Inflammatory 

and Anti-Allergy Agents). 2015 Aug 1;14(2):81-97. 

2. Wang Q, Kuang H, Su Y, Sun Y, Feng J, Guo R, Chan K. Naturally derived anti-inflammatory compounds from 

Chinese medicinal plants. Journal of ethnopharmacology. 2013 Mar 7;146(1):9-39. 

3. Duan L, Cheng S, Li L, Liu Y, Wang D, Liu G. Natural anti-inflammatory compounds as drug candidates for 

inflammatory bowel disease. Frontiers in Pharmacology. 2021 Jul 14;12:684486. 

4. Xu J, Yi M, Ding L, He S. A review of anti-inflammatory compounds from marine fungi, 2000–2018. Marine 

drugs. 2019 Nov 9;17(11):636. 

5. Azuma Y, Ozasa N, Ueda Y, Takagi N. Pharmacological studies on the anti-inflammatory action of phenolic 

compounds. Journal of dental research. 1986 Jan;65(1):53-6. 

 
 
 



www.tsijournals.com | December-2025 

3 

 

 
 
 
 
 
 
 
 
 
 


