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Learning Objectives

1.Understand the terms
Regeneration / Resolution
Kinetics of cell population

2. Understand the role of stem cells

3. Be able to discuss fibrous repair

4. Have a basic understanding of factors
controlling regeneration and repair
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Learning Objectives

5. Be able to discuss

A Healing by primary intention

A Healing by secondary intention

A Healing of fractures

A Factors influencing healing and repair
A Complications of fibrous repair.

6.Be able to discuss special aspects of healing and
repair in Cardiac muscle, liver, peripheral nerve,
cartilage, Central nervous system
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Regeneratiorand Repair

Inflammation

Damaged cells replaced Damaged cellsannotbe
by like replaced by like
Tissue returns to normal Fibrosis and scarring

= healing byregeneration = healing byrepair
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Healing and function

Tissue returns to normal Fibrosis and scarring
= healing byregeneration = healing byrepair

Restitution of
specialised functio
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Regeneration

A Can be defined as: thc of dead or
damaged cells by
cells

A Differentiated cells derived fror
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Stem Cells

A Potentially limitless proliferation.

A Daughter cells either remain as a stem cell to
maintain the stem cell poair differentiate to a
specialised cell type.

A In early life stem cells develop into many
different cell types.

A to replace lost or
damaged cells In tissues.
A in degenerative disease
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Stem cells

A Prolonged self
renewal

A Asymmetric
replication

A Reservoirs present in
many adult tissues
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Stem cells

A Survival of stem cells crucial to regeneration
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A Destruction of stem cellger se
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A Unipotent
Can only produce one type of differentiated
cell e.g. epithelia

A Multipotent:
Can produce several types of differentiated
cell e.g. haematopoietic

A Totipotent
Can produce any type of cell i.e. embryonic
stem cells
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> Differentiated
Cells

"] Apoptosis
t Transit cells

+— Stem Cells
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Hematopoietic
ontogeny:

Multipotent stem
cells in bone marrow
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embryo

Cultured
undifferentiated
stem cells

Blood cells
Neural cells

Cardiac muscle
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The propensity to regenerate varies betweel
cell types

1. Labile cells e.qg. epithelial or haematopoiet

- @ Jef<l [5[s]r] Continuously cycling
Ce”S. (e g eplderm|s) labile cells

0 normal state is active cell division: G DNA synthesis
0 usually rapid proliferation

2. Stable cells e.g. hepatocytes, osteoblasts,
fibroblasts:

0 Resting state GO
0  speed of regeneration variable

3. Permanent cells e.g. neurones, cardiac

SIabisoille (e.g., cardiac myocyte)
myocytes (e.q., hepatocytes) \’JQ(\_/*/
5  unable to divide GO Aea gy egpor TR

0 unable to regenerate

Nondividing permanent cells
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Stable Cellg RenalTubular Epithelium

Mitotic
figures
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