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Wound  Healing 

The bodys response to injury  in intend to restore normal 

structure and function.It has two distinct processes: 

Regeneration and repair : 

Regeneration: refers to the proliferation of cells and tissues to 

replace lost tissues ,. Whole organs and tissues rarely regenerate after 

injury, such as liver growth after partial resection or necrosis. In such a 

case compensatory growth rather than true regeneration occurs. 

Tissues  with high proliferative capacity , such as the hematopoietic  

system and the epithelia of the skin and the gastrointestinal tract 

renew them selves continuously,and can regenerate  after injury as 

long as the stem cells of these tissues are not destroyed. 

Repair: most often consists of a combination of regeneration and 

scar formation  by the deposition  of collagen. 

The relative contribution of regeneration and scarring  in tissue repair  

depends on the ability of the tissue to regenerate and the extent of the 

injury. 

For instance, a superficial skin wound  heals through the regeneration  

of the surface epithelium.However,scar formation is the predominant 

healing process that ocuurs when the extracellular  matrix(ECM) frame 

work is damaged by sever injury. 

 

Chronic inflammation that accompanies persistent injury also 

stimulate scar formation because of local production of growth factors 

and cytokins that promote  fibroblast  proliferation and collagen 

synthesis. 
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ECM components are essential for wound healing ,because they 

provide the framework  for cell migration,re_assembly of multilayer 

structures and participate in the formation of new blood 

vessels.(angiogenesis). 

Furthermore, cells in the ECM(fibroblasts,macrophages,and other cell 

types) produce growth factors ,cytokins,and chemokins that are critical 

for regeneration and repair. 

Control of normal cell proliferation and tissue growth 

In adult tissues the size of the cell population is determined by the 

rates of cell proliferation, differentiation,and death by apoptosis  

Increased cell numbers may result from either increased proliferation 

or decreased cell death. 

Differentiated cells incapable of replication are reffered to as 

terminally differentiated cells.The impact of differentiation depends on 

the tissue under which it occurs:in some tissues,differentiated cells are 

not replaced,while in others they die but are continuously replaced by 

new cells regenerated from stem cells. 

Rates of cell proliferation :The tissues of the body are divided into 

three groups on the basis of the proliferative activity  of their 

cells:continuously dividing(labile tissues),quiescent(stable cells),and 

non dividing cells(permanent tissues). 

In continuously dividing tissues cells proliferate throughout 

life,replacing those that are destroyed. These tissues include surface 

epithelia,the columnar epithelium of the GItract and uterus, the 

transitional epithelium  of the urinary tract, and cells of the bone 

marrow and hematopoietic  tissues. In most of  these tissues mature 

cells are derived from adult stem cells  . 

Quiesent tissues  normally have a low level of replication,but can 

undergo division in response to stimuli and are capable of 
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reconstituting the tissue of origin,e,g;parenchymal cells of the 

liver,kidneys pancrease,vascular endothelial cells and lymphocytes . 

Non dividing tissues contain cells that have left the cell cycle  and 

cannot undergo division and cannot produce themselves after birth,for 

example neurons and skeletal and cardiac muscle cells. 

 

 

STEM CELLS: 

Stem cells are a class of undifferentiated cells that are capable to 

differentiate into specialized cell types.Commonly,stem cells come 

from two main sources: 

1)Embryonic during the blastocyst phase of embryological 

development(embryonic stem cells),and 

2)Adult tissue(adult stem cells). 

Adult stem cells 

An undifferentiated cell,first identified in bone marrow, but found 

everywhere in the body after embryonic development which divides to 

replenish dead,dying or damaged cells. Adult stem cells features are: 

1)Self-renewal,and 

2)Multi-potency(ability to differentiate into any cell in a particular 

tissue). 

Emryonic stem cells 

Embryonic stem cells also known as a human pluripotent stem 

cells,and are known to derived from embryos or fetal tissues. 
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Cutaneous wound healing 

The simplest type of wound healing is the healing of a clean uninfected 

surgical incision approximated by surgical sutures.Such healing is 

referred to as healing by primary union or by first intention.  

Cutaneous wound healing is divided into three phases: 

Inflammation,proliferation,and maturation. 

Inflammation  phase with the formation of blood 

clot:the initial injury causes the rapid activation of 

coagulation pathways,which results in the formation of a 

blood clot on the wound surface.In addition the clot contains 

fibrin,fibronectin,and complement components.The clot 

serves to stop bleeding snd also as a scaffold for migrating 

cells,which are attracted by growth factors ,cytokins,and 

chemokins released into the area.Within 24hours ,neutrophils 

appear at the margins of the incision .They release proteolytic 

enzymes that clean out debries and invading bacteria. 

Proliferation phase with the formation of granulation 

tissue . Fibroblast and vascular endothelial cells proliferate 

In the first 24to72 hours of the repair process to form a 

specialized type of tissue called granulation tissue ,which is 

the halmark of tissue repair.morphologiclly ,it appears 

pink,soft.Histologically there is proliferation of new blood 

vessels(angiogenesis)and the proliferation of fibroblast. 

The amount of granulation tissue depends on the size of the 

tissue deficit created by the wound and the intensity of 

inflammation.It is much more prominent in healing by 
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secondary union.By 5 to 7 days,granulation tissue fills the 

wound area and neovascularization is maximal. 

 

Cell proliferation and collagen deposition 

Nuetrophils are largely replaced by macrophages by 48 to 96 

hours.Macroghages clear the extracellular debries,fibrin , and 

other foreign material  at the site of repair and promote 

angiogenesis and ECM deposition. 

Migration of fibroblasts to the site of injury is driven by 

chemokins,TNF,PDGF,TGF-B,andFGF.Their subsequent 

proliferation is triggered by multiple growth factors including 

PDGF,EGF,TGF-B,FGF and the cytokinsIL-1and TNF. 

In 24 to 48 hours the epithelial cells move from wound edge 

along the cut margins of the dermis,depositing basement 

membrane as components as they move.At first the 

epithelization  forms a thin layer in the midline beneath the 

surface scab. Full epithelialization  is much slower in healing 

by secondary union because the gap to be bridged is much 

greater. 

  .TGF-B is the most important fibrogenic agent,it causes 

fibroblast migration and proliferation, increased sunthesis of 

collagen and fibronectin. 

Scar  Formation 
The leukocytic infiltrate,edema,and increased vascularity 

largely disappear during the second week,Blanching 

begins,accomplished by increased accumulation of collagen 

within the wound area and regression of vascular channels. 

Finally ,the original granulation tissue scaffolding is converted 

into a pale,avascular scar,composed of spindle-shaped 

fibroblast,dense collagen,fragments of elastic tissue and  

other ECM components.  

Wound Contraction 
Wound  contraction generally occurs in large surface wounds. 
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The initial steps of wound contraction involves  the formation 

    of myofibroblast at the edge  of the wound.  Myofibrobasts 

are formed  from tissue fibroblast through  the effects  of 

PDGF,TGF-B,and FGF-2 released by macroghages at the 

wound site. 

 

 

 

Connective tissue remodeling 
The replacement of granulation tissue with a scar involves 

changes in the composition of the ECM.The balance between 

ECMsynthesis and degradation  results in remodeling of the 

connective tissue fraework,an important feature of tissue 

repair.Some of the growth factors that stimulate the synthsis 

of collagen and other connective tissue molecules also 

modulate the synthesis and actvation of metalloproteinases, 

enzymes that dgrade the ECM components.                                  
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Wound healing and scar formation.A.Healing of wound 

that caused little loss of tissue, Healing of large wound. 
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