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DESCRIPTION
Nonsteroidal Anti-Inflammatory Drugs (NSAIDs) have a long 
history, with Hippocrates and other physicians recommending 
willow bark for a variety of ailments thousands of years ago. The 
discovery of salicin as the active element in the willow plant, and 
the subsequent development of acetylsalicylic acid by the Bayer 
Company roughly two centuries later, set the tone for the current 
era of NSAIDs. Nonselective NSAIDs like piroxicam, mefenamic 
acid, diclofenac, and naproxen, as well as selective 
Cyclooxygenase-2 (COX-2) suppressing NSAIDs like celecoxib 
and rofecoxib, are still used to treat pain and inflammatory 
disorders today.

NSAIDs are still one of the most commonly prescribed and over-
the-counter medications. Their ability to reduce fever has been 
widely documented since their discovery, and they have proven 
to be beneficial in managing pain and inflammation over time. It 
works well for acute and chronic orthopedic pain (osteoarthritis, 
ankylosing spondylitis, and rheumatoid arthritis), as well as 
postsurgical pain. NSAIDs have been shown to have potential in 
Alzheimer's, cancer, and Parkinson's disease, in addition to their 
typical usage. The majority of these researches take use of the 
benefits of treating the diseases' underlying inflammatory 
pathways.

Nonsteroidal Anti-Inflammatory Drugs (NSAIDs) are a class of 
pharmaceuticals with a wide range of structural and 
pharmacological characteristics but a similar molecular 
mechanism. NSAIDs are divided into two categories: aspirin and 
nonaspirin NSAIDs. Despite their comparable mechanisms of 
action and toxicity profiles, they interact with the cyclooxygenase 
enzyme in slightly different ways. However, a more widely used 
classification is based on structural differences and similarities. 
They are divided into salicylates (aspirin), aryl alkanoic acids 
(diclofenac, indomethacin, nabumetone, and sulindac), 2-
arylpropionic acids or profens (ibuprofen, flurbiprofen, 
ketoprofen, and naproxen), n-arylanthranilic acids or fenamic 
acids (mefenamic acids, meclofenamic acid).

The enzyme cyclooxygenase is inhibited by NSAIDs, which is the 
principal mechanism of action (COX). Arachidonic acid is 
converted into thromboxanes, prostaglandins, and prostacyclins 

by cyclooxygenase. The deficiency of these eicosanoids is blamed 
for the therapeutic effects of NSAIDs. Prostaglandins promote 
vasodilation, elevate the thermostat set-point in the 
hypothalamus, and play a significant role in anti-nociception, 
while thromboxanes have a contribution in platelet adhesion.

The two isoenzymes of cyclooxygenase are COX-1 and COX-2. 
COX-1 is a protein that is found all over the body and is involved 
in gastrointestinal mucosa lining maintenance, renal function, 
and platelet activation. COX-2 is not naturally produced in the 
body; it is induced to do so during an inflammatory reaction. 
COX-1 and COX-2 are both inhibited by the majority of 
nonselective NSAIDs. COX-2 selective NSAIDs (such as 
celecoxib) target only COX-2 and so have a unique side effect 
profile. COX-2 selective NSAIDs should give anti-inflammatory 
relief without compromising the gastric mucosa, because COX-1 
is the primary mediator for maintaining gastric mucosal integrity 
whereas COX-2 is primarily implicated in inflammation.

NSAIDs have a variety of actions that may help to avoid 
malignancies like Colorectal Cancer (CRC). COX-dependent or 
COX-independent prevention can be synergistic at different 
stages of this multistep process, with evidence for NSAIDs 
replacing Adenomatous Polyposis Coli (APC) function. Sulindac 
and indomethacin have been demonstrated to suppress cancer by 
inhibiting the gene Peroxisome Proliferator-Activated Receptor 
Delta (PPAR), which is normally controlled by APC. Changes in 
COX-2-related pathways are currently the focus of research.

The therapeutic value of Nonsteroidal Anti-Inflammatory Drugs 
(NSAIDs) in the treatment of acute and chronic pain and 
inflammation cannot be overstated. With the discovery of their 
therapeutic benefits in malignancies, it's also worth noting their 
pharmacological profile, particularly their known and expected 
molecular paths of action.

We definitely feel there is more to NSAIDs than we presently 
know, based on promising results in preclinical research with 
improved gastrointestinal effects associated with modified 
NSAIDs and potential anticancer action of NSAIDs. This 
chapter will now provide an overview of what is known and what 
could be done to expand the therapeutic potential of NSAIDs 
beyond the well-known pain and inflammation control.
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