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ABSTRACT 

Non-Steroidal anti-inflammatory drugs (NSAIDs) are largely used 

for treatment of acute and chronic pain as well as inflammation, even 

for long periods of time (months or years). NSAIDs include the 

nonselective or traditional NSAIDs, as well as the cyclo-oxygenase-2 

specific ones. The nonselective or traditional agents are still widely 

used, and are also freely available as over the-counter analgesics. 

However, NSAIDs are known for multiple adverse effects, including 

gastrointestinal bleeding, cardiovascular side effects, and NSAIDs 

induces nephrotoxicity. Due to their anti-inflammatory properties, 

these drugs have been investigated for their anticancer effects in 

numerousstudies 

Pharmaceutical Sciences 
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INTRODUCTION 

Non-steroidal anti-inflammatory drugs (NSAIDs) are used worldwide to treat pain and 

inflammation (1). Among world’s population over 30 million people utilize non-steroidal 

anti-inflammatory drugs for treatment of their discomfort. Approximately half these patients 

are over the age of 65 years and use NSAIDs on daily basis (2). They are often used to relieve 

symptoms of Headache, painful periods, sprains and strains, cold and flu, arthritis and other 

causes of long term pain. Although NSAIDs are commonly used, they are not suitable for 

everyone and can sometimes cause troublesome side effects (3). NSAIDs are associated with 

a small increase in the risk of a experiencing a heart attack, stroke, or heart failure. These 

risks are related to how long they are used for, the dosage and certain types of NSAIDs 

(4).Non-steroidal anti-inflammatory drugs (NSAIDs) alleviate pain by counteracting the 

Cyclooxygenase (COX) enzyme, on its own, COX enzyme synthesizes prostaglandins, 

creating inflammation. In whole, the NSAIDs prevent the prostaglandins from ever being 

synthesized, reducing or eliminate the pain (5). During therapy with NSAIDs, the patient is at 

risk of gastrointestinal and renal toxicity, which have long been known. Increase in arterial 

blood pressure (BP) during the administration of NSAIDs and the risk of heart failure 

exacerbation were also described decades ago (6). NSAIDs act by inhibiting cyclo-

oxygenase-1 (COX-1) and COX-2 enzymes, which are involved in prostaglandin synthesis, 

resulting in their analgesic, anti-inflammatory, and antipyretic effect (7). All NSAIDs are 

available on prescription, while some are also available in lower dose over the-counter forms 

that can be obtained without a prescription (8). One of the mechanisms which have been 

associated with the adverse effects of NSAIDs is the generation of oxidative stress (9). 

NSAIDs are a heterogamous group of non-opioid analgesics and anti-inflammatory agents 

(10). NSAIDs are effective analgesic and anti-inflammatory drug that form the main 

pharmacological approach to treating various forms of pain, and particularly chronic 

musculoskeletal pain, but have a number of known adverse effects. NSAIDs (and aspirin) are 

associated with upper and lower gastrointestinal harm, acute renal failure and congestive 

heart failure (11). Non-steroidal anti-inflammatory drugs (NSAIDs) are the most frequently 

prescribed medication worldwide and are commonly used for treating low-back pain (12). 

NSAIDs work by slowing the formation of compound known as prostaglandins. 

Prostaglandins play an important role in the body’s inflammatory response. NSAIDs block an 

enzyme called cyclooxygenase, also known as COX. The COX enzyme helps the reaction 



International Standard Serial Number (ISSN): 2249-6807 

121 Full Text Available On www.ijipls.com 

 

that prostaglandins. Blocking COX also interfere with platelets-cells in the blood involved in 

clotting. This is why NSAIDs have anti-clotting properties. In case of aspirin, this property 

helps prevent the blocked arteries that can cause heart attacks or stroke (13).  

Classification  

There are two types of NSAIDs available: Non-selective and COX-2 selective. Most NSAIDs 

are non-selective, and inhibit the activity of both COX-1 and COX-2. These NSAIDs, while 

reducing inflammation, also inhibits platelets aggregation (especially aspirin) and increase the 

risk of gastrointestinal ulcer/bleeds. COX-2 selective inhibitors have less gastrointestinal side 

effects, but promote thrombosis and substantially increase the risk of heart attack (14).  

Mechanism Of Action  

Inhibition of cyclooxygenase enzyme as the main mechanism of NSAIDs’ analgesic, 

antipyretic, and anti-inflammatory properties (15) NSAIDs blocks COX enzymes and reduces 

production of prostaglandins. Therefore, inflammation, pain, and fever are reduced. Since the 

prostaglandins that protect the stomach and promote blood clotting also are reduced. NSAIDs 

that blocks both COX-1 and COX-2 can cause ulcer in stomach and intestines, and increase 

the risk of bleeding (16). NSAIDs promote sodium and water retention, and this has generally 

been explained by a reduction in prostaglandin induced inhibition of both renal chloride 

reabsorption and the action of antidiuretic hormones (17).  

Aspirin  

Aspirin is a prototype of non-steroidal anti-inflammatory drug (NSADs), and member of the 

family of salicylates that have in common salicylic acid as the active agents (18).  

Mechanism of Action   

Acetylsalicylic acid acts as an acetylating agent. Thus, aspirin irreversibly inactivates 

cyclooxygenase (COX)-1 and suppresses the generation of prostaglandin H2 (a precuser of 

thromboxane A2). Aspirin achieves this effect through its acetyl group, which becomes 

covalently attached to Ser529 of the active site if the COX-1 enzyme. Aspirin interacts with 

the amino acid Arg120 and consequently blocks the access of arachiodonic acid to the 

hydrophobic channel to Tyr385 at the catalytic site. Thus, aspirin inhibits the generation of 

prostaglandin H2 (19). Aspirin is readily absorbed in the acidic environment of the gastric 

mucosa. At this interface, aspirin can readily inhibit the biosynthesis of prostaglandins that 

are associated with protection of the stomach lining (20).  
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Fig.1; Mechanism of Action of Aspirin 

Celecoxib   

Celecoxib is Non-steroidal anti-inflammatory drug (NSAIDs) with anti-inflammatory, 

analgesic, and antipyretic properties. It is approves for the treatment of osteoarthritis, 

rheumatoid arthritis, ankylosing spondylitis, and acute pain. Celecoxib has also shown 

promise in prevention of cancer (21).  

Mechanism of Action  

The mechanism of action of celecoxib is due to selective inhibition of cyclooxygenase-2 

(COX2) which is responsible for prostaglandin synthesis, an integral part of the pain and 

inflammation pathway. This activity gives celecoxib its analgesic, anti-inflammatory, and 

antipyretic activity. Celecoxib does weakly inhibit COX-1 and therefore, may affect platelet 

function to a lesser extent. Celecoxib also has anticancer property. Celecoxib is extensively 

metabolized through cytochrome P450 2C9 (CYP2C9) and may have interaction with other 

medication that are substrate of CYP2C9 (22)  



International Standard Serial Number (ISSN): 2249-6807 

123 Full Text Available On www.ijipls.com 

 

 

Fig.2:  Mechanism of Action of Celecoxib 

Side Effects of Celecoxib  

Celecoxib, like other NSAIDs may cause serious stomach and intestinal ulcers that may occur 

at any time during treatment. Celecoxib does not interfare with the function of blood platelets 

and, as a result, does not reduce clotting and lead to increased bleeding time like other 

NSAIDs. Allergic reaction can occur with celecoxib (23).  

NSAIDs’ Known Adverse Effects 

NSAIDs and Kidneys:  

NSAIDs cause inhibition of prostaglandin and thromboxane synthesis leading to renal 

vasoconstriction and consequently reduced renal perfusion and aberrant renal function (24).  

Peptic ulcer and gastrointestinal bleeding:  

Long term or high dose use of NSAIDs could also lead to ulcers developing in the gut, known 

as peptic ulcer (25).  

Blood:  

Non-steroidal anti-inflammatory drugs (NSAIDs) can affect platelet aggregation and bleeding 

time due to inhibition of PG and TXA2 synthesis. Aspirin is most potent compound in this 

respect due to the irreversible inhibition of COX-1 from the platelets, which translates into an 

increase in bleeding time (26).  

Heart Failure:  

Inhibition of prostanoid production in the kidney may reduce glomerular filtration and 

extraction of sodium and water. NSAIDs are therefore associated with risk of hypervolemia 

and worsening heart failure (27).   

NSAIDs as Anti-cancer Agent: 
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Non-steroidal anti-inflammatory drugs (NSAIDs) are widely prescribed for patients with 

coronary heart disease and rheumatoid arthritis. Currently, NSAIDs are becoming necessary 

in management of cancer patients. One important reason for the use of NSAIDs is that blood 

coagulation system is often activated in course of malignancies, and the risk of venous 

thromboembolism increases with locally advanced or metastatic cancer. Recently, NSAIDs 

are further recommended as the primary drug for prevention of colorectal cancer (28).  

CONCLUSION:  

Several important points can be made from this review. Firstly, the use of NSAIDs should be 

reserved for patients suffering from debilitating musculoskeletal condition such as 

osteoarthritis. Non-steroidal anti-inflammatory drugs (NSAIDs) including both Selective and 

Nonselective should be used with caution in patient with pre-existing cardiovascular 

condition and the physician should select the NSAID with the lowest possible risk to the 

patient’s current condition. NSAIDs are one of the commonly prescribed drugs in the elderly. 

NSAIDs should be prescribed for the shortest duration possible in the lowest effective dose, 

and with careful surveillance to monitor GI, renal, and cardiovascular toxicity. Numerous 

experimental, clinical studies indicates that NSAIDs particularly the highly selective COX-2 

inhibitors, show promise as anticancer drugs, but the clinical application of these drugs is still 

limited by the lack of randomized evidence.  
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