Inflammation unleashed: What sparks it,
how it affects you, and ways to take control
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Abstract

Inflammation is the body’s natural reaction to injury, infection, or harmful substances. It involves
activating the immune system and releasing substances that help fight off invaders and repair the tissue.
While acute inflammation helps clear infection and start the healing process, problems arise when it
becomes uncontrolled or long-lasting. Chronic inflammation can lead to many serious diseases, like heart
disease, arthritis, type 2 diabetes, neurodegenerative disorders, and even cancer. This article delves into
how inflammation works at the molecular and cellular levels, exploring the host defense mechanism,
signaling pathways, etc. It also focuses on common internal and external triggers, the effect of ongoing
inflammation on the body, and ways to manage it, such as medication, diet, and lifestyle changes.
Understanding the good and bad sides of inflammation is vital for guiding medical practices and health
policies to maintain balance in the body and prevent disease.
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1. Introduction

Inflammation is a response activated by damage to living tissue. Inflammation is a natural response by the
body to injury or stimuli. It is an essential response to eliminate injurious agents and the body can start to
heal. The response may start from a change in blood flow, an increase in permeability of blood vessels,
and migration of fluids, and proteins from the circulation site to damage tissue. The inflammatory
response if persists for a few days called acute while continues for a longer period called chronic
inflammation (1-4).

2. Theory of inflammation

2.1. Immune system activation

The body starts a chemical signalling cascade in response to tissue damage, which triggers reactions
meant to repair damaged tissues. Leukocyte chemotaxis from the general circulation to injury sites is
triggered by these signals. The cytokines produced by these activated leukocytes cause inflammatory
reactions (5).

2.2. Inflammatory mediators
After injury or damage to the cell, release tiny molecules called inflammatory mediators. The immune
response, which results in inflammation and tissue repair, is triggered and regulated by them (6).
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3. Causes of inflammation

3.1. Infections: When the body confronts bacteria, viruses, and fungi, our body's immune system starts an

3.2

3.3.

3.4.

3.5.
3.6.

inflammatory response to fight against infection (7).

Injuries: Physical trauma, cuts, burns, and other injuries can lead to inflammation to repair damaged
tissue (7).

Chronic stress: Emotional and physical stress can lead to the secretion of hormones which starts
inflammation (8).

Poor diet: The impact of inflammatory foods (processed foods, sugar, Trans fats) are the main cause of
inflammation (8,9).

Environmental toxins: Pollution, smoking, and chemicals contribute to inflammation (8,9).
Autoimmune diseases: Conditions like rheumatoid arthritis, lupus, and Crohn's disease involve the
immune system attacking the body itself (8,9).

4. Strategies to mitigate inflammation

4.1
4.2
4.3

5.1

.Regular exercise: Exercise mainly helps to manage weight and cytokine levels. Cytokines in large

amounts may lead to inflammation.

.Manage stress: Chronic stress may lead to high levels of cortisol, which is responsible for

inflammation. Meditation, Yoga, and deep breathing may lead to relaxation.

-Medication: Anti-inflammatory drugs may help to treat inflammation (10,13).

mpact of Inflammation on health

Inflammation may involve chronic disease conditions like cancer, heart disease, Diabetes, autoimmune
disease. Several symptoms, such as physical discomfort, exhaustion, sadness, and gastrointestinal

pro

blems, might be signs of chronic inflammation (14,15).

6. Management strategies for tackling inflammation
Managing inflammation effectively involves several strategies, including lifestyle adjustments,
pharmacological treatments, and stress management, all of which play a crucial role (16).

6.1. Lifestyle adjustments

6.1.1. Dietary interventions
Nutrition plays a vital role in managing inflammation (17), with several diets and food types showing

pro

mising results in reducing inflammatory markers, some diet modifications are discussed below.

6.1.2. Mediterranean diet
This diet is characterized by high levels of omega-3 fatty acids, polyphenols, and dietary fiber, commonly

fou

nd in foods like olive oil, fatty fish, nuts, whole grains, fruits, and vegetables. Omega-3 fatty acids are

known to regulate inflammatory pathways, while polyphenols exert antioxidant effects. Studies have
shown that adherence to the Mediterranean diet can lower C-reactive protein (CRP), a key inflammation
marker, by as much as 30% (18-20).

Anti-inflammatory foods: Specific foods possess compounds with anti-inflammatory properties. For
instance:

Turmeric (curcumin): A potent compound found in turmeric, curcumin has shown significant efficacy in
reducing pro-inflammatory cytokines such as interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-
a) in clinical trials, as confirmed by a 2022 review in Nutrients (21,22).

Green tea (EGCG): Epigallocatechin gallate (EGCG), a powerful antioxidant in green tea, can suppress
inflammation by modulating cellular signalling (23).

Dark leafy greens and berries: Rich in polyphenols and other nutrients, these foods are known to curb
oxidative stress and inflammation (24).

Physical activity: Engaging in regular exercise is another robust strategy to tackle inflammation (25).
Moderate-intensity exercise: Activities such as brisk walking, cycling, or swimming have been shown to
lower systemic inflammation (26). By improving circulation and modulating immune responses, exercise
reduces levels of CRP and other inflammatory markers (27).
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6.2. Pharmacological management
Pharmacological management also plays an important role in controlling the inflammation, especially in
chronic stages.

6.2.1. NSAIDs (Non-steroidal anti-inflammatory drugs)
Drugs like ibuprofen and aspirin act by inhibiting cyclooxygenase (COX) enzymes, thereby preventing the
production of prostaglandins—substances that play a critical role in promoting inflammation (28).

6.2.2. Biologic agents
Advanced therapies targeting specific cytokines have revolutionized treatment for autoimmune diseases.
Examples include:
e TNF inhibitors (e.g., infliximab): This block tumor necrosis factor-alpha, a cytokine heavily involved in
inflammatory pathways (29).
e [L-6 blockers (e.g., tocilizumab): These suppress interleukin-6 activity, reducing inflammation effectively
(30).

6.2.3. Statins

Primarily used to lower cholesterol, statins have an additional benefit of reducing inflammation. They lower
CRP levels by 13-35% regardless of lipid profile changes (31). Chronic stress is a major contributor to
systemic inflammation, often mediated by the overactivation of the sympathetic nervous system (32).
Mindfulness practices, such as meditation, yoga, and breathing exercises, provide effective solutions (33).

e Mindfulness programs: These interventions work by reducing sympathetic activity and altering the
expression of genes associated with inflammation. For example, an NIH-funded study showed an 18%
reduction in inflammatory markers, including IL-6, after participants engaged in an 8-week mindfulness
program (34,35).

* Yoga: Beyond physical benefits, yoga emphasizes relaxation and mental focus, contributing to a
balanced immune response (36).

7. Recent innovations for tackling inflammation

7.1. Microbiome modulation: Imbalances in gut microbiota (gut dysbiosis) are strongly linked to chronic
inflammation. Interventions like probiotics and prebiotics aim to restore gut health, thereby reducing
systemic inflammation (37).

7.2. Senolytics: Cellular senescence—the process in which cells stop dividing and secrete pro-inflammatory
factors—contributes to aging-related inflammation. Senolytics, a novel class of drugs, selectively eliminate
these senescent cells (38).

8. Conclusion

Continuing inflammation results in tissue damage and chronic disorders, controlling inflammation is
essential for general health and well-being. The negative consequences of severe or protracted
inflammation can be lessened with early management and a comprehensive approach to care.
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