Contents

1 Introduction............. ... ..ot 1
2 Morphological Aspects of Tumor Vasculature. ..................... 5
2.1 Tumor Endothelial Cell Features .............................. 5

22 Tumor Pericytes ..........ooiiiiiiiiiii i 10

2.3 Tumor Lymphatic Vessels . ..., 15

3 Mechanisms of Control of Angiogenesis in Tumor Vasculature. . . .. .. 21
3.1 Tumor ANZIOZENESIS . . vuv vttt ettt ettt et 21

3.2 The Role of Inflammatory Cells in Tumor Angiogenesis .......... 25
32,1 Neutrophils ..... ..o 26

322 Basophils........ooo i 28

323 Eosinophils ........c. i 29

3.24 Monocytes-macrophages ... ............ooiuuunneeian. 30

325 Lymphocytes . .......coouuniiiiiiii i 34

326 DendriticCells ..., 35

327 MastCells ..o 35

328 Platelets . ... 38

3.3 Alternative Mode of Tumor Vascular Growth.................... 39

3.4 The Role of Bone Marrow Stem Cells in Tumor Angiogenesis . .. .. 44
3.4.1 Endothelial PrecursorCells . ........................... 45

3.42 Circulating Endothelial Cells ....................... ... 49

3.4.3 Multipotent Adult Progenitor Cells...................... 50

3.4.4 Myeloid-derived Suppressor Cells ...................... 50

3.4.5 Mesenchymal Progenitor Cells ......................... 51

4 Anti-Angiogenesis and Vascular Targeting in Tumor Vasculature .... 53
4.1 Anti-Angiogenic Therapy . ...........cuuuiiiiiiiiinn.. 53
4.1.1 Interferons ...........oiiiiinee i 53

4.1.2 Cartilage and Protamine. .............................. 55

4.1.3 Vascular Disrupting Agents . ..............c.couuuuunnnnn. 55

4.14 Angiostatic Steroids . ......... ... 56

4.1.5 Fumagillin . ... 56

vii



viii Contents
4.1.6 Thrombospondins . .............cuviiiiiiiinennnnan... 57

4.1.7  ANGIOStAtin .. ..ottt 57

4.1.8 Thalidomide and Immunomodulatory Drugs . ............. 59

4.19 Bevacizumab ............... 59

4.1.10 Tyrosine Kinase Inhibitors . ............................ 62

4.2 Metronomic Chemotherapy ..............ccoiiuiiiininnnnn. 66
4.3 Combinatorial Approach.......... ..., 67

4.4 Vascular Targeting to the Tumor Vasculature .................... 69

4.5 Tumor Vascular Normalization. ................coiinnnan. 75

4.6 Drawbacks of Anti-angiogenesis Therapies ..................... 77
References. .. ... ... e 83
Index ... ... 115



