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Adult Stem cells

Capable of differentiating into specialized cells

Able to respond to morphogens by dividing or specializing
Morphogens

Biological factors that regulate stem cells to form the desirable cell type
5 major families (BMPs,FGFs,Wnts,Hhs, TNF )

BMPs are major morphogen family for tooth regeneration
Scaffold

Provides a biocompatible 3-dimensional structure for cell
Adhesion and migration

Biological scaffolds (eg.,collagen,glycosaminoglycan )
Artificial scaffolds (eg.,PLA,PGA,PLGA )

! scaffold
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! protein therapy
2 cell therapy

3 bone conductivity
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! bone morphogenetic proteins

2 fibroblast growth factors

3 Wingless -& int — related proteins

4 Hedgehog proteins

3 tumor necrotic factor

¢ Growth differentiating factor 1

7 glial cell line derived neuro trophic factor
8 enamel knot

9 extra cellular site

10 cell membrane site

" intra cellular domains
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Abbreviation

Factor

Primary Source

Activity

Usefulness

BMP Bone morphogenetic  Bone matrix BMP induces differentiation of BMP is used to make stem
proteins osteoblasts and cells synthesize and
mineralization of bone secrete mineral matrix
CSF Colony stimulating A wide range of cells CSFs are cytokines that CSF can be used to increase
factor stimulate the proliferation stem cell numbers
of specific pluripotent bone
stem cells
EGF Epidermal growth Submaxillary glands EGF promotes proliferation of ~ EGF can be used to
factor mesenchymal, glial and increase stem cell
epithelial cells numbers
FGF Fibroblast growth A wide range of cells FGF promotes proliferation of ~ FGF can be used to increase
factor many cells stem cell numbers
IGF Insulin-like growth | - liver ll-variety of cells |GF promotes proliferation of IGF can be used to increase
factor-l or Il many cell types stem cell numbers
IL Interleukins IL-1 to Leukocytes IL are cytokines which Promotes inflammatory cell
IL-13 stimulate the humoral and activity
cellular immune responses
PDGF Platelet-derived Platelets, endothelial cells, PDGF promotes proliferation PDGF can be used to
growth factor placenta of connective tissue, glial increase stem cell
and smooth muscle cells numbers
TGF-a Transforming Macrophages, brain cells, TGF-a may be important for Induces epithelial and
growth factor- and keratinocytes normal wound healing tissue structure
alpha development
TGF-B Transforming Dentin matrix, activated TGF-B is anti-inflammatory, TGF-B1 is present in dentin
growth factor-beta TH, cells (T-helper) and promotes wound healing, matrix and has been
natural killer (NK) cells inhibits macrophage and used to promote
lymphocyte proliferation mineralization of pulp
tissue
NGF Nerve growth factor A protein secreted by a NGF is critical for the survival Promotes neuron

neuron’s target tissue

and maintenance of
sympathetic and sensory
neurons.

outgrowth and neural
cell survival
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! self renewable
? multi lineage differentiation

3 original characteristics





