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Impaired wound healing following significant tissue damage
such as severe burns, trauma, or surgery can result in scarring
and skin fibrosis. Pathological scarring leads to changes in the
natural shape of the wound and, in addition to cosmetic
problems, may be accompanied by pain and even limit the
person's normal movement. The immune response plays a
very important role in the wound healing process. Activation
of immune cells and factors initiates the inflammatory
process, facilitates wound cleansing, and tissue repair and
regeneration. However, disruption of the immune system
during the wound healing process leads to persistent
inflammation and delayed healing, ultimately leading to the
development of chronic wounds. The microenvironment of a
chronic wound contains a large number of immune cells,
including proinflammatory macrophages, and high expression
of inflammatory mediators such as TNF-a and IL-1B is
observed in it. Among them, macrophages, as innate immune
cells, play a key role in promoting the immune response and
activating adaptive immunity. These cells are also key factors
in the transition from the inflammatory phase to the tissue
repair phase. As a result, dysregulation of macrophage
function will have consequences such as scarring. Therefore,
knowledge of the exact mechanism of the inflammatory
process during wound healing, the inflammatory and anti-
inflammatory mediators produced, and the effect of
macrophages on this process can promise the achievement of
new strategies in scarless wound healing. Therefore, this
article discusses the mechanism of the immune system during
the inflammatory process, and the key role of macrophages in
this process, as well as scar formation.

Keywords: wound healing, inflammation, scar, immune
system, macrophage

Copyright © 2025 Published by Tehran University of Medical Sciences.
~ This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license
M (https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the

original work is properly cited.

2025, Volume 15, Number 4


https://jdc.tums.ac.ir/article-1-5762-fa.html
http://www.tcpdf.org

