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DESCRIPTION
Inflammation and tissue repair are fundamental physiological 
processes that preserve the structural and functional integrity of 
the human body. Traditionally, inflammation has been viewed 
primarily as a defense mechanism against infection and injury. 
However, recent advances in molecular biology, immunology 
and regenerative medicine have revealed that inflammation is 
not merely a response to damage but also a tightly regulated 
process that initiates healing and restores tissue homeostasis. 
From this understanding the physiological interplay between 
inflammation and tissue repair is essential for developing 
innovative therapeutic strategies capable of promoting 
regeneration while minimizing chronic disease progression. The 
inflammatory response begins immediately following tissue 
injury or pathogen invasion. Resident immune cells, including 
macrophages, mast cells, and dendritic cells, recognize Danger 
Associated Molecular Patterns (DAMPs) and Pathogen 
Associated Molecular Patterns (PAMPs) through pattern 
recognition receptors. This recognition triggers the release of 
pro-inflammatory cytokines, chemokines and vasoactive 
mediators that increase vascular permeability and recruit 
circulating immune cells to the site of injury. Neutrophils are 
typically the first responders, rapidly eliminating pathogens and 
removing damaged cellular debris. Although this acute 
inflammatory phase is often associated with redness, swelling, 
heat, pain and temporary loss of function, these clinical signs 
represent coordinated physiological adaptations designed to 
facilitate tissue recovery rather than pathological abnormalities.

An important perspective emerging from contemporary research 
is that successful tissue repair depends not only on initiating 
inflammation but also on resolving it appropriately. 
Inflammation is increasingly recognized as a self limiting 
biological program in which specialized pro resolving mediators 
actively terminate inflammatory responses without 
compromising host defense. Macrophages undergo phenotypic 
transitions from pro inflammatory to anti inflammatory and 
reparative states, secreting growth factors that stimulate 
angiogenesis, extracellular matrix remodeling and tissue

regeneration. This dynamic shift illustrates that inflammation 
and repair should not be viewed as separate biological events but 
as interconnected stages of a continuous physiological process. 
The regenerative capacity of different tissues varies considerably. 
Highly regenerative organs such as the liver demonstrate 
remarkable abilities to restore functional tissue following injury, 
whereas the heart and central nervous system possess limited 
regenerative potential. These differences are influenced by stem 
cell availability, extracellular matrix composition, vascularization, 
immune regulation and local biochemical signaling. Advances in 
developmental biology have begun to uncover molecular 
pathways responsible for tissue specific regeneration, providing 
valuable insights for future regenerative therapies.

The Extracellular Matrix (ECM) has also emerged as a critical 
regulator of tissue repair rather than simply serving as structural 
support. During wound healing, ECM components provide 
biochemical and mechanical signals that influence cell 
migration, proliferation, differentiation and survival. Matrix 
remodeling enzymes carefully regulate the degradation and 
reconstruction of damaged tissue, allowing newly formed cells to 
integrate into functional tissue architecture. Dysregulation of 
ECM remodeling contributes to fibrosis, excessive scar 
formation and impaired organ function, emphasizing the 
importance of balanced tissue reconstruction. Another 
promising direction involves the growing understanding of 
immune cell diversity during tissue repair. Single cell sequencing 
technologies have revealed remarkable heterogeneity among 
macrophages, fibroblasts, endothelial cells and other stromal 
populations involved in wound healing. Rather than functioning 
as isolated cell types, these populations communicate through 
highly coordinated signaling networks that adapt to the specific 
physiological requirements of each tissue. This systems level 
offers opportunities to develop therapies that selectively enhance 
regenerative immune responses while suppressing harmful 
chronic inflammation. Emerging evidence also highlights the 
influence of systemic factors on tissue repair. Aging, metabolic 
disorders, obesity, diabetes, nutritional deficiencies and chronic 
psychological stress significantly alter inflammatory regulation 
and delay wound healing.

Anatomy & Physiology: Current
Research Perspective

Correspondence to: Samuel Okoro, Department of Anatomy and Cell Biology, Lagos Institute of Medical Research, Lagos, Lagos State, Nigeria, 
E-mail: s.okoro@limr.edu.ng

Received: 03-Jan-2025, Manuscript No. APCR-25-43554; Editor assigned: 06-Jan-2025, PreQC No. APCR-25-43554 (PQ); Reviewed: 20-Jan-2025, QC 
No. APCR-25-43554; Revised: 27-Jan-2025, Manuscript No. APCR-25-43554(R); Published: 03-Feb-2025, DOI: 10.35248/2161-0940.25.15.525

Citation: Okoro S (2025). The Physiology of Inflammation and Tissue Repair Mechanisms. Anat Physiol. 15:525.

Copyright: © 2025 Okoro S. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Anat Physiol, Vol.15 Iss.2 No:1000525 1


	Contents
	The Physiology of Inflammation and Tissue Repair Mechanisms
	DESCRIPTION




