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ABSTRACT

Anti-inflammatory treatment for this disease is difficult due to the diversity of pathogens and
complex immune responses. However, antibiotics are often used to treat infections, reduce
unpleasant symptoms, and modulate host responses. They can play a significant role in fighting
hyper-inflammatory diseases such as COVID-19 by reducing systemic inflammation. However,
their immune system can also cause serious infections. In addition, underestimating the patient's
signs and symptoms can lead to a false sense of security, which can delay the diagnosis of the
threat. NSAIDs are often used to treat pain, reduce inflammation, and reduce fever. These drugs
work by blocking the body's production of prostaglandins.

Prostaglandins are chemicals that cause pain and discomfort. Aspirin, ibuprofen, and naproxen
are examples of nonsteroidal anti-inflammatory drugs. These drugs are widely used. There are
many over-the-counter medications. NSAIDs can cause side effects, but they are safe and
effective when used as directed. Some people may experience nausea, vomiting, diarrhea, etc.
Long-term use of NSAIDs increases the risk of stomach bleeding, kidney damage, and heart
problems.

| Keywords] Inflammation, Antipyretic-Analgesics or NSAIDS, Prostaglandins, Anti-
Inflammatory Drugs.

INTRODUCTION

Inflammation is a natural and necessary response of the body's immune system to infection,
injury, or other harmful stimuli. It is a complex process that involves various cells, cytokines,
and other mediators to eliminate the harmful agent, repair the damaged tissue, and restore the
normal function of the affected area.
Inflammation can be regulated by various pharmacological and non-pharmacological
approaches. Nonsteroidal anti-inflammatory drugs (NSAIDs), corticosteroids, and
immunomodulatory agents are commonly used to treat inflammation and its associated
symptoms. Lifestyle changes, such as healthy diet, regular exercise, stress management, and
smoking cessation, can also help to prevent and manage inflammation.
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TYPES OF INFLAMMATION

There are two main types of inflammation: acute and  chronic.
Acute inflammation is a short-term, rapid response that occurs in response to injury, infection,
or tissue damage. It is characterized by classic signs of redness, swelling, heat, pain, and loss of
function. The purpose of acute inflammation is to eliminate the harmful agent, prevent its
spread, and promote tissue repair.

Chronic inflammation is a long-term, low-grade response that persists for weeks, months, or
years. It is associated with many chronic diseases, including cardiovascular disease, diabetes,
obesity, cancer, and autoimmune diseases. Chronic inflammation can be caused by several
factors, including persistent infections, exposure to environmental toxins, unhealthy diet, and
lifestyle factors.

SIGNS OF INFLAMMATION
Four cardinal signs

1. Callor (heat)
2. Rubor (Redness)
3. Tumor (Swelling)
4. Dolor (Pain)

May also observe:

1. Loss of function
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Examples of INFLAMMATION

Redness

“Heat

an

Sweling

*Loas of function

Fig. Examples of Inflammation

CLASSIFICATION
Anti Inflammatory A gents

1. Steroidal
2. Nonsteroidal

MECHANISM OF NSAIDS ACTION

COX -land COX -2 inhibition There is overwhelming evidence pointing to the inhibition of
cyclooxygenase enzyme as the main mechanism of NSAIDs’ analgesic, antipyretic, and anti-
inflammatory properties. Since the characterization of this mechanism by Vane for aspirin, other
drugs in this class have proven consistent this mechanism. This is surprising considering the
differences in structures of the individual drugs as described below.
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Cyclooxygenase (COX) inhibition and the resulting inhibition of prostaglandin and other
eicosanoid synthesis mitigate pain, fever, and inflammation. The cyclooxygenase (COX)
enzyme also known as prostaglandin endoperoxide-ide H synthase (PGHS) exists in two
isoforms: PGHS-1 or COX-1 and PGHS-2 or COX-2.There is a significant structural distinction
between the two, with only 60% homology .Although encoded by different genes, both isoforms
are membrane-bound glycoproteins autocatalyze the formation of prostanoid from arachidonic
acid .COX-1 is expressed constitutively in most mammalian cells and tissues such as seminal
vesicle, platelets, and endothelium.
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Fig. Mechanism by which NSAIDS may induce mucosal injury
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In quiescent conditions, it performs ongoing regulatory functions referred to as “housekeeping

duties.” Prostaglandins produced by COX-1 activity perform functions such as gastro and renal
protection, macrophage differentiation, platelet aggregation, and mucus production. In
inflammatory conditions, molecular studies have demonstrated that COX-1 mRNA and protein
expression do not change, confirming their limited role in the inflammatory process. COX-1,
however, remains both experiment-tally and clinically relevant due to the adverse effects
triggered by the nonselective inhibition of cyclooxygenase enzymes by some NSAIDs

Mechanism of Action of
Anti-inflammatory Agents
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Fig. Mechanism of Action of Nonsteroidal Anti-Inflammatory Drugs
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ANTI INFLAMMATORY DRUGS
Pharmacokinetics

» All= weak acids except Nebutomone (ketone)
» Racemic, single (naproxen), non (diclofenac)
» Biotransformation= phase 1 & 2 reactions

» CYT P450 2C, CYT P450 3A

» Enterohepatic circulation

» Excretion = rena

Pharmacodynamics

Inhibition of prostaglandins = cycloxygenase Reversible acetylation (aspirin= irreversible)
Minor mechanisms

> Inhibition of chemotaxis
» IL 1 down regulation
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» Decreased free radicals & superoxides
» Interference with intracellular calcium

Adverse Effects

» CNS= headache, tinnitus, dizziness
» CVS=edema, hypertension, CCF

© 2025 IJRTI | Volume 10, Issue 4 April 2025 | ISSN: 2456-3315

» GIT= Dyspepsia, bleeding, nausea, vomiting

» Hematological= thrombocytopenia, aplastic anemia(rare), neutropenia

» Renal= Hyperkalemia, proteinuria, azotemia

» Hepatitis, asthma, rashes, SJ syndrome

Aspirin (ASA)
» ASA =Pka, 3.5 vs 3.0 (salicylic acid)

» Esterases = 15 minutes ---acetic acid and salicylates--- stomach, upper GIT

» Avoid = concomitant ibuprofen, probenecid

» Can use acetaminophen

» Albumin bound, Elimination t1/2 = 3-5 hours
» Salicylism, respiratory alkalosis, metabolic acidosis--- urinary alkalization, dialysis

Symptoms of

Aspirin overdose

Restlessness
irritability
Excessive and
unorganized talking Y
Fear or nervousness

Double vision

Uncontrollable

Dizziness Sesir;i‘::sg
Cconfusion
Abnormally

excited mood
Hallucinations
Drowsiness
Loss of
consciousness |

Systemic:
Fever

throat pain

—Vomiting
. Pain

Decreased
| urination

Fig. Symptoms of Aspirin Overdose

Indomethacin & Others
» MEFANAMIC ACID

» Inhibits both cycloxygenase and phospholipase A

» DICLOFENAC SODIUM
» Avoid with Aspirin
» Hepatotoxic: like Sulindac
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USES

Most NSAIDS Are Effective In

» Rheumatoid arthritis/Rheumatic heart disease

» Ischemic heart disease

» Inflammatory bowel disease/reactive arthritis @ Ankylosing spondylitis, Psoriatic
arthritis, Gout

Trauma, post operative, dental diseases

VYV VY

Menstrual disorders/ dysmenorrhoea
» Patent ductus arteriosus, carcinoma colon

The main purposes of NSAIDs are to treat pain, lessen inflammation, and lower fever.
They are used to treat a number of conditions.

» migraines and headaches

» Arthritis (includes osteoarthritis and rheumatoid arthritis)
» Period cramps

» joint and muscle ache

» tooth ache

» pain following surgery

» fever and other cold or flu-related symptoms

CONCLUSIONS

Anti-inflammatory medications are frequently used in infections to mitigate accompanying
symptoms. They also act as host immune response modifiers and play an essential role in
treating infections in selected groups of patients, e.g., with mucoviscidosis or COVID-19.

However, anti-inflammatory agents generally impair the immune system. NSAIDs inhibit
granulocytes functions and enhance cytokines production, including TNF, and may contribute
to the emergence of bacterial soft tissue infections or promote the development of the life-
threatening disease from a minor infection, usually well-controlled by an immune system.
Reducing infected patient's symptoms and signs of inflammation may provide a false sense of
security and delay diagnosis of serious infections.
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