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TISSUE REGENERATION:

* Regeneration requires growth factors
and interactions between cells and matrix

(ECM)
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REGENERATION:

* Liver can regenerate in 2 ways:

—1. Hepatocytes proliferation, post

partial hel})jtectomy Shimudaked b complele. cell exple
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o Summary
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. Different tissues consist of continuously dividing cells (epithelia, hematopoietic
tissues), normally quiescent cells that are capable of proliferation (most
parenchymal organs), and nondividing cells (neurons, skeletal and cardiac muscle).
The regenerative capacity of a tissue depends on the proliferative potential of its
constituent cells.

. Cell proliferation is controlled by the cell cycle, and is stimulated by growth factors
and interactions of cells with the extracellular matrix.

. Regeneration of the liver is a classic example of repair by regeneration. It is
triggered by cytokines and growth factors produced in response to loss of liver
mass and inflammation. In different situations, regeneration may occur by
proliferation of surviving hepatocytes or repopulation from progenitor cells.
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o+ + ACTIVATION OF FIBROBLASTS
3% " AND DEPOSITION OF MATRIX: e
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2 STEPS:

— Migrations and proliferation of fibroblasts
— Deposition of ECM proteins by these cells
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o Summary

Repair occurs by deposition of connective tissue and scar formation if the injured
tissue is not capable of regeneration or if the structural framework is damaged and
cannot support regeneration.

The main steps in repair by scarring are clot formation, inflammation, angiogenesis
and formation of granulation tissue, migration and proliferation of fibroblasts,
collagen synthesis, and connective tissue remodeling.

. Macrophages are critical for orchestrating the repair process, by eliminating
offending agents and producing cytokines and growth factors that stimulate the
proliferation of the cell types involved in repair.

TGF- is a potent fibrogenic agent; ECM deposition depends on the balance among
fibrogenic agents, matrix metalloproteinases (MMPs) that digest ECM, and the
tissue inhibitors of MMPs (TIMPs).
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+ ABNORMAL HEALING

e Deficient scar
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DEFICIENT HEALING:
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+ EXCESSIVE
SCARRING:

* Hypertrophic scar
" Keloid
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FIG. 3.28 [Z Clinical examples of excessive scarring and collagen deposition. (A) Hypertro...



. FIBROSIS OF ORGANS:

* Scar and fibrosis: excessive deposition of
collagen and ECM.

* Continuous infections and immunologic
injuries cause organ fibrosis and loss of
function

 Examples: liver cirrhosis, Idiopathic lung
fibrosis, ESKD
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o Summary

. The main phases of cutaneous wound healing are inflammation, formation of
granulation tissue, and ECM remodeling.

. Cutaneous wounds can heal by primary union (first intention) or secondary union
(secondary intention); secondary healing involves more extensive scarring and
wound contraction.

Wound healing can be altered by many conditions, particularly infection and
diabetes; the type, volume, and location of the injury are important factors that
influence the healing process.

. Excessive production of ECM can cause keloids in the skin.

Persistent stimulation of collagen synthesis in chronic inflammatory diseases leads
to tissue fibrosis, often with extensive loss of the tissue and functional impairment.
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