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Normal

Organization: The conversion of coagulated blood, exudatel or dead tissue into
fibrouS'tissue

The ability of a tissue to regenerate
itself is dependent on the presence of :

Stem cells (in particular: Adult Stem
cells), which are cells:

- Able to renew themselves (symmetric
division)

- Able to generate a progeny of cells that may

differentiate into different tissue (asymmetric
division)
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Major steps in wound healing and their associated growth factors

EGF FGF KGF PDGF TGF-o TGF-f TNF VEGF

Fibroblast migration X X X
Fibroblast proliferation X X

Monocyte migration
Macrophage activation

Epithelial migration
Epithelial proliferation

Angiogenesis
Collagen synthesis

Collagenase synthesis

Wound contraction

EGF. epidermal growth factor: FGF. fibroblast growth factor: KGF. keratinocyte growth
factor: PDGF. platelet-derived growth factor: TGF. transforming growth factor; TNF,
tumor necrosis factor: VEGF, vascular endothelial growth factor.
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Capillary
buds

Fibroblasts/

myofibroblasts

Macrophages

(produce fibrogenic and
angiogenic factors)
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Profibrotic factors acting on fibroblast

Profibrotic factors released from fibroblast

Fibroblasts &
Myofibroblasts

Antifibrotic factors
acting on fibroblast

REPAIR :

Extracellular
Matrix

structural fibrous proteins : collagen
elastin

Adhesion glicoproteins :  fibronectin
laminin

proteoglicans
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The ECM contains 3 classes of molecules:
= structural proteins (collagens and elastins)
= protein-polysaccharide complexes to embed the
structural
proteins
(proteoglycans)
= adhesive
glycoproteins
to attach cells
to matrix
(fibronectins
and laminins).




CLMF inflammation II 2014 wound

healing_chronic

around each other to form the tripe helix configuration.

* The a chains are left handed helices that wrap around each other
into a right handed rope like triple helical rod.

* Each such helix is around 1.4 nanometers in diameter and 300

nanometers in length

* The triple helix may be of a continuous stretch or it may be

interrupted by non collagenous elements.
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Collagen Biosintesis

Collagene molecules T —
EIIIIB] [T rirrnrnnm
collagen fibril
Collagen Molecules )
Collagen Fibrils [triple helices) e

a-chains

Collagen Fibers

amino acids chains
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Wound healing in the skin Newly formed vessel
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Blood crust: left over from
the clot pushed toward the
surface.
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Type and extension of tissue damage

Factors
relevant
for tissue
healing.

Regeneration capability of cell
types

Amount of damage to the
extracellular matrix
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Axon regeneration  Wallerian degeneration

Reinnervation

Transection of axon

Meningeal
fibroblast

BBB-free
area

Reactive
astrocyte

3 days after
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Callus:
granulation Tissue + newly formed bone tissue

Normal bone
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ACUTE INFLAMMATION,
CHRONIC INFLAMMATION,
OR FIBROUS SCARRING?

Acute Chronic
insult insult

!

Acute
inflfammation

Chronic

| inflammation

Repair

Resolution e

possible SCARRING
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Major steps in wound healing and their associated growth factors

EGF FGF KGF PDGF TGF-u TGF-p TNF VEGF

Fibroblast migration X X X
Fibroblast proliferation X X X

Monocyte migration
Macrophage activation

Epithelial migration
Epithelial proliferation

Angiogenesis
Collagen synthesis

Collagenase synthesis

Wound contraction

EGF. epidermal growth factor: FGF. fibroblast growth factor: KGF. keratinocyte growth
factor; PDGF. platelet-derived growth factor: TGF. transforming growth factor; TNF,
tumor necrosis factor: VEGF, vascular endothelial growth factor.
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