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2. Angioenesis
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1. Vasculagenesis
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1. Vessel destabilization
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1. Vascular endothelial growth factor

2. Fibroblast growth factor-2
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1. Interleukin-1
2. Tumor necrosis factor
3. Hypoxia inducible factor

4. Oncogenic transformations
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Enzyme MMP Main Substrates

Group 1

Matrilysin MMP-7 Non-fibrillar collagen, gelatin, laminin (LM), fibronectin (FN),

periapical granuloma (PG), proMMP-1,9

Group 11

Interstitial MMP-1 Fibrillar collagens (types I, II, III, VII, and X), proMMP-2, -9

collagenase MMP-8 Fibrillar collagens

Neutrophil MMP-13  Fibrillar collagens

collagenase MMP-3 Non-fibrillar collagen, gelatin, LM, FN, PGs, proMMP-1,9,13

Collagenase-3 MMP-10  Non-fibrillar collagen, gelatin, LM, FN, PGs, proMMP-1

Stromelysin-1 MMP-11  Weak activity against non-fibrillar collagen, LM, FN

Stromelysin-2 MMP-12  Elastin

Stromelysin-3 MMP-19  Not known

Metalloelastase MMP-20  Amelogenin

(Unnamed)

Enamelysin

Group 111

Gelatinase A MMP-2 Gelatin, types IV, V and I collagen, LM, FN, proMMP-9,13

Gelatinase B MMP-9 Gelatin, collagen: types IV and V

Group IV

MT1-MMP MMP- 14 proMMP-2, 13, gelatin, fibrillar collagens, LM, FN

MT2-MMP MMP-15 proMMP-2, gelatin, fibrillar collagens, LM, FN

MT3-MMP MMP-16 proMMP-2

MT4-MMP MMP-17 not known

MT- MMP: membrane-type MMP
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Inhibitor

Mechanism of action

Protein fragments

Angiostatin (fragment of plasminogen)
Endostatin (fragment of collagen X VIII)
aaAT (fragment of antithrombin 3)
Prolactin (16 kD fragment)

4 EC proliferation, EC apoptosis

{ EC proliferation, EC apoptosis

4 EC proliferation, EC apoptosis
{»Jz EC proliferation

| FGF-2-induced angiogenesis

Soluble mediators
TSP-1

Troponin I

IFN-a

IFN-y

Pigment epithelium-derived factor (PEDF)
IP-10

Platelate factor-4 (PF-4)

IL-12

IL-4

VEGI

TIMP-1, -2

PAI-1

Retinoic acid
angiopoietin-2 (Ang-2)
2-methoxyoestradiol

4 EC proliferation, EC apoptosis
4 EC proliferation
{»Jz EC proliferation, EC apoptosis,
{ FGF-2-induced angiogenesis
4 EC proliferation, Interferon gamma-induced
protein 10 (IP-10)
{»Jz EC migration
{ FGF-2-induced EC proliferation
{ 4 EC proliferation
{ FGF-2 and IL-8 induced migration
{»Jz EC proliferation
{ FGF-2 and IL-8 induced migration
IFN-y, IP-10
4 EC migration
4 EC proliferation
4 MMP activity
{ urokinase plasminogen activator (uPA) activity

{ EC migration, transcription factor
{ blood vessel maturation, antagonist of Ang-1
4 EC proliferation and migration,

{ EC apoptosis

Tumor suppressor genes
P53
Von Hippel-Lindau (VHL)

TSP-1 synthesis, + VEGF synthesis
J VEGEF synthesis

EC: Endothelial cell; PAI-1: Plasminogen activator inhibitor-1
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5. Janus Phenomenon
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1. Peripheral artery disease
2. Intercellular Adhesion Molecule 1

3. High Sensitivity C-Reactive Protein
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