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Role of Myofibroblasts in Wound Healing and Tissue Repair
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DESCRIPTION

Genetic Myofibroblasts are a unique type of cells that play a crucial role in wound healing, tissue repair, and fibrosis.
They are characterized by their ability to contract, produce extracellular matrix components, and exert mechanical
forces. Myofibroblasts are derived from different cell types, including resident fibroblasts, smooth muscle cells, and
even epithelial cells through a process called Epithelial-Mesenchymal Transition (EMT). During wound healing, when
there is tissue injury or inflammation, Myofibroblasts are recruited to the site of injury. They are attracted by various
signaling molecules such as Transforming Growth Factor-beta (TGF-), Platelet-Derived Growth Factor (PDGF), and
Fibroblast Growth Factor (FGF).

One of the defining features of myofibroblast is their contractile ability. They contain bundles of contractile proteins
called actin and myosin, similar to smooth muscle cells. This allows them to generate mechanical forces and contribute
to wound contraction, which helps to close the wound and reduce its size. Myofibroblasts also have specialized
structures called focal adhesions, which anchor them to the extracellular matrix and facilitate their contractile function.
Apart from their contractile properties, Myofibroblasts are also responsible for synthesizing and Depositing
Extracellular Matrix (ECM) components. The ECM provides structural support to tissues and plays a crucial role in
maintaining tissue integrity. Myofibroblasts produce collagen, fibronectin, elastin, and other ECM molecules, which
contribute to scar formation during wound healing. However, in pathological conditions such as fibrosis, excessive

ECM production by myofibroblasts can lead to tissue stiffness and organ dysfunction.

In addition to wound healing, myofibroblasts are involved in various physiological processes. During embryonic
development, myofibroblasts are crucial for tissue morphogenesis and organogenesis. They help in the remodeling of
developing tissues and contribute to the formation of various organs and structures. Myofibroblasts are also found in
healthy adult tissues, where they play a role in tissue homeostasis and maintenance.
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Myofibroblasts can become dysregulated in pathological conditions, leading to excessive tissue remodeling and fibrosis.
In chronic diseases such as liver cirrhosis, pulmonary fibrosis, and kidney fibrosis, myofibroblasts are activated and
persistently produce ECM components, leading to the formation of scar tissue. This can impair organ function and
ultimately result in organ failure. Understanding the mechanisms that regulate myofibroblast activation and function is
crucial for developing therapeutic strategies to modulate their activity in fibrotic diseases. Several signaling pathways
and molecules are involved in myofibroblast activation, including TGF-B, PDGF, and various inflammatory cytokines.
Targeting these pathways and molecules holds promise for the development of anti-fibrotic therapies. Researchers have
made significant progress in identifying specific markers and molecular signatures of myofibroblasts, which has
facilitated their study and characterization. This has led to the development of new techniques to specifically target
myofibroblasts for therapeutic intervention. Myofibroblasts can cause various effects depending on the context in which

they are present.

Myofibroblasts are instrumental in wound healing by exerting contractile forces. They help to close the wound and reduce
its size, promoting the healing process. Myofibroblasts are responsible for synthesizing and Depositing Extra Cellular
Matrix (ECM) components such as collagen, fibronectin, and elastin. This ECM production contributes to scar formation
during wound healing. However, in pathological conditions, excessive ECM production by myofibroblasts can lead to
tissue fibrosis, impairing organ function. Myofibroblasts are involved in tissue remodeling processes, both in
development and adult tissues. During embryonic development, myofibroblasts contribute to tissue morphogenesis and
organogenesis, aiding in the remodeling and shaping of tissues. In adult tissues, myofibroblasts help in maintaining tissue
homeostasis. Myofibroblasts are strongly associated with fibrosis, a pathological condition characterized by excessive
deposition of ECM components and tissue scarring. In fibrosis, myofibroblasts become activated and persistently produce
ECM, leading to the formation of fibrotic tissue. This can impair the normal function of affected organs and potentially

lead to organ failure.

Myofibroblasts have contractile proteins that are comparable to those found in smooth muscle cells. Myofibroblasts can
acquire smooth muscle-like properties and contribute to the contraction of tissues such as blood vessels and airways.
Myofibroblasts can influence the inflammatory response. They can produce various cytokines, growth factors, and
chemokines that regulate the recruitment and activation of immune cells involved in inflammation. Additionally,
myofibroblasts can interact with immune cells and modulate their behavior, affecting the overall inflammatory process.
Myofibroblasts can drive disease progression. For example, in liver cirrhosis, myofibroblasts contribute to the deposition
of excessive scar tissue, leading to liver dysfunction. In pulmonary fibrosis, myofibroblasts promote lung tissue
remodeling, impairing lung function. While myofibroblasts are essential for normal physiological processes, their
dysregulation can lead to pathological conditions such as fibrosis. Further research into the molecular mechanisms

underlying myofibroblast activation and function is necessary to develop effective therapies for fibrotic diseases.
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