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DESCRIPTION
Wound healing is a complex biological process that aims to 
restore the structural and functional integrity of damaged tissues. 
It is a vital mechanism that the human body employs to repair 
injuries, ranging from minor cuts and abrasions to more severe 
wounds like surgical incisions or deep lacerations. The 
remarkable ability of the body to heal itself is a testament to the 
intricacy of biological systems. The stages and factors involved in 
wound healing, highlighting the role of various cells, 
biochemical signals, and the dynamic interplay between 
inflammations, tissue regeneration, and remodeling.

The stages of wound healing

The process of wound healing can be broadly classified into four 
overlapping stages: hemostasis, inflammation, proliferation, and 
remodeling. 
Hemostasis: Hemostasis is the initial stage that involves 
the formation of a blood clot to stem bleeding and 
establish a provisional matrix. The inflammatory phase 
follows, where immune cells and inflammatory mediators, 
such as neutrophils and macrophages, clear debris, prevent 
infection, and initiate the healing process. 
Proliferation phase: Proliferation Phase focuses  on  the  
formation of new tissue. Fibroblasts synthesize collagen, the 
main structural component of the extracellular matrix, which 
provides strength to the healing wound. Additionally, 
endothelial cells generate new blood vessels through 
angiogenesis to facilitate oxygen and nutrient delivery. 
Concurrently, epithelial cells migrate from the wound edges, 
gradually covering the surface to form a new protective layer. 
Remodeling phase: occurs, characterized by the gradual 
realignment and maturation of the newly formed tissue. 
Collagen fibers reorganize, becoming stronger and more 
organized. The excess collagen is broken down by enzymes, and 
the scar tissue gradually remodels to improve the mechanical 
strength and flexibility of the healed area.

Cellular players in wound healing

Various cell types play crucial roles in wound healing. 
Neutrophils are the first responders during the inflammatory 
stage, releasing antimicrobial factors and clearing the wound of 
debris. Macrophages arrive later and promote further debris 
removal, produce growth factors, and modulate the immune 
response to support healing. Fibroblasts are responsible for 
collagen synthesis and matrix remodeling, and they also produce 
growth factors that facilitate angiogenesis and tissue 
regeneration. Endothelial cells, through angiogenesis, form new 
blood vessels that supply the healing wound with oxygen and 
nutrients. Epithelial cells migrate and proliferate to resurface the 
wound, sealing it off from the external environment. Platelets, 
involved in hemostasis, release growth factors that stimulate 
cellular activities and contribute to wound healing.

Biochemical signals and factors affecting wound
healing

Wound healing is a highly orchestrated process involving various 
biochemical signals and factors. Growth factors, such as Platelet-
Derived Growth Factor (PDGF), Transforming Growth Factor-
Beta (TGF-β), and Vascular Endothelial Growth Factor (VEGF), 
are critical in promoting cell migration, proliferation, and 
angiogenesis. Cytokines and chemokines regulate the 
inflammatory response and recruit immune cells to the wound 
site. The Extra Cellular Matrix (ECM) plays a pivotal role by 
providing structural support, transmitting signals, and guiding 
cell behavior. The composition and organization of the ECM 
influence the healing process. Imbalances in ECM synthesis and 
degradation can lead to delayed or abnormal wound healing. 
Other factors influencing wound healing include oxygenation, 
nutrition, infection, underlying diseases (such as diabetes), and 
medications.
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