B3 yey 8 92ES()

Angiogenesis K| S& T AU

A

=S|

2
=

KIST 4738l 72

AAAR R & AEstrAshs 23S A AAE
AlztE gl own) AEEAQ) £Ake) A7nlrt 2= 1
v BRI oh2 obAl: vipd SRl wie] Afvd g wjstel
THe Ao dolglnt. o B kI 7Ryt FolElgl
o= Bsta X824 dehale AEEA et
2 ol o7 7] SHelA ol & F S Aol 7
Bol® sbg 2 olf o) hyr)ate] wats] uhelA A
7] wiFolel Zi obh A HQlel x3tel vl HAlgl
73 g.qle] Feqjichs AP e lekar B 4 glch e ob2
AejoljA] sl Aol ohiet A EIF A EE W3]
= Aoluz zyjdls Mz AR PHe] Brl53}
th= o] e o] &A= o5 dhtelr}. Al /g
Ak Seoli] o S Aohdehd A 2ot Al 2%
9150 BAef A7) FPA-E FH7) el A
kA Bo] W LS ks HEEEY sl §s
A} skt AlmEch o2z o Bo] BAE FR
s 3qtA] Afubd ko] B esiela & 4 gl

o] W& Fale] el W AL Ul =
angiogenesis(A A d o] FExe FNAAE BT A
W Fest Ak ol visle] ]estaa) gt

Angiogenesis

A2 @ge Mg Wo(intima), F7 % (media), %
(adventitia)© & FA =) gl 72t 7] HellAd Mz kA
3] o8 AL AT slch A3 e o)A E (endothe-
lial cell, EC)9} =%, W95t W59 @G es 745
o, Z71ehe JakT A E(smooth muscle cell), 2] 3 9)uh-e
g R Agxal e g FAE gt ol T AEF W
A EEC)] TdFo] HAFt 2 AFsle FEolw ¥
2] A 2 A F2%k AAHE T ole ek 2
el Jo A2 55 2ol 28 AX FollA 7t w2 A
FAehe Azent HHAALEC)S A2 B2 A4, A
2 A doh o] 55 AAEH YA & Felsh= A
£ Angjogenesis X3 neovascularizationo}2} a}ln] iAo
angiogenesisgh= 8- & F8 A8 1 vt 7|Ee] dHog

10

FE] A2g o] YAFE HA R, X RE WA
(embryonic development, female reproductive cycle), A% 72
2 43 A4l WAL B oheh, Ak, BRY, A
s, HREE 5o ANAE 2e DAL 9T Ak 5
3 otzeroz whdsh #UZel shiel oe] oA
angiogenesis~= Al Ao A%t Angiogenesis
f1ot zro] ebdAdg ZEA I QlolA] elol] gk 7 Al ol A
< dAlse B g4 EAlste (3AY) A 55314 3
g2 A= qden g 71X ARl FoA 2A 2
AL #1894 AFTIAR A

Angiogenesis -9~ B3 3-8 AHA dofuls dateld
oA ehagl 7o) YA YA @t o AHL A QX
globAlel o2&k 7] =he] Ral), @ WA 22 A9, @ A Z
2| A, @ ZARL] (A So2 vies gled 7 A o
oFst QARFEe] /ARt 1995d AA7kA] A|F angiogenic
peptideE0] ARl 0 0] HIEAEE WA 2] A, AR E
WHHA ol AAA R Fef3pr| % gt o]ffell e - s
AAET el AAPE Sle delel i WAl gt ol
UAFEl FelAle vhs Aolla] Fol ARA3] Ldoprei it

Angiogenesis?} 2tH 0|

o] Aol flgde] =HE 7B & W9l XY Holw
olr}. Z, ofw Rglofl WAIE} ool Ex] AAFS 2o 9
A ]| o)sled AlA sk AL AR ek et kA"
ol o]2idt &)1}y 2 8go] TAE 71 ubel S ol
A E7} IR o]9]9] oz ol #x Yrlr] wEell 53]
AgE Z7] A7dlut o] b2 E 718 4 9f7] wWEelrh
2o Aol ofspd gl YA g2Ag AA S
A2l 50% olako] M ES] o) wliFol X F BA] E3ha
glek Y gk 282 ofd el 93 o] YAl
£ AFste] k8 A3 7lE ASE B uE a9l o|H #8
el obdoe] AL v BAR /1AL ubels oAl S
E3le] o]Foxn ol A Foll Pl 847 ANE
Ae] Aol dvtsld ofR-EHEY odoka) ATl ¢
= AdolME dyEe] HEE FA 1mm oAb AlehA]



Angiogenesis & 22 g &£ At 1

e, o 222 HolHAx Rt A Ee) 7o) whE A
WA A Xl AFe FF37] S5t AP D] FAH
oo} 3] Sollr) AFE Zim o] o]3 HANE angiogenesis
5 A o B A B B e S IR B R B AT 2 T A

w30} Folkman 52 =22 A E olapA ol angio-
genesis7} £238F A3 drh=7le] y}e A1, angiogenesisZ-
q3)El= angiogenic factor?] FEAl= wh o} 22l
engiogenic factor 322 3}t}Q] Angiostating- |t E8] Zo]
o} A& wherle o] 1994 W E9IE). o]9) 22
PAEE JATE 2ol PATE W14 BEE o 2
4oz olflHrlE @ Aok Yel, PAE] Aol 4
29 dofa Fgeo] AriAolelke AL HelFw Flelnh 1
B2 angiogenesis A S| A& dgteie 7]&2] dAl7} B
e F2ME 58 S48 A2 AL o] 713t
{2t Akt

Angiogenesis ZZOIX}

AFe ] AlzAG P Ee) A5 Qdxle A
#-Bol] oJe|A] =) %o) Angiogenesisi= Al FE S FE3}
o AR} Aslshs ARl SelA z3A 2EE T v
¢ F 4 2AHIAEY A & T A2 gt
A AEg A7 & THS S S oS Aot o] =
25 BAE) QlAte} AARIRE slted Aeld] 2 ol &
19} 2o}, FieglxE 3244l angiogenin ZAFeko] A E.9]
HioFdio g yz Peajwglowm 123742 olv|k4le g 415
ofoli, ol M Ee} 2p4-3le] F2Fe]ubA] C (PLOR 3lolF
QXA g TR Ete] AEdle] 1,20]oMd e g F7)
AZlche Ze] defglvl. zevt PLCS} A AF-E2He
HAlE B2 Aelold, oiit dubH 0 8 Falof &alo] &
A o] SRS WA AQAARE S T 5
w2 F2 glxle AgEA A growth factorsyEol™ Aot
A E  AAQJAHFGFR= WA, AR A&, angiogenesis,
turnorigenesis(F%3Al) Soll £038 AshS el ZefA E o
A g wEA Ak A Tl ¥ A ¢ WA
x2] A& Ashs ARl bFGF A7t A E2)
Adg FA% AR E 7 EAsE SEEdc sl
oA E AREd AA(VEGH ST oA Foke) A4E
Aol Foflcts deiR] gfr}. Table o)A BRo] o)
2ol 5 g A AZA AR angiogenesisol] Trof g}, ol
o] ohd 3 A-9-% 9)2H angiogenic factor)®3= Okadaic
acid, Phorbol 12-Myristate 1-acetate(PMA) Z-0) gli=t], PMA
1 0.2 M o}5}8) 2k TR % FHRPA L Bt
g, Fokpalela} (TGF-B)2) $ako) Al QIAHTNF-0) 52 2
AT FEox FoisAet AMER PAL Aulshe vt

Table 1. Angiogenesis 274 X}

Stimulating Factors Inhibitory Factors

Acidic FGF Angiostatin

Angiogenin Cartilage-derived inhibitor
bFGF Heparinase

Heparinase IFNo.

Hepatocyte growth factor IFNG

Platelet factor 4
Prolactin fragment

Interleukin-8
Placenta growth factor

Platelet-derived endothelial Protamine

cell growth factor Thrombospondin
Pleotropin Tissue inhibitor of
Prostaglandins E,, E, metalloproteinase

Transforming growth factor o
Transforming growth factor B
Tumor necrosis factor o
Vascular endothelial growth factor
Vascular permeability factor

Transforming growth factor
Tumor necrosis factor o
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Table 2. Angiogenic inhibitors (Macromolecules)
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Inhibitors

In Vitro

In Vitro

Interferon o-2a
Platelet factor 4

Interferon vy
TNF-¢
Trombospondin
PAI-1 and PAI-2

TIMP-1 and TIMP-2

Cartilage-derived inhibitor

Prolactin fragment
Angiostatin
DS4152

SCM-chitin Il

Inhibits EC migration

Down regulates aFGF receptor, Inhibits EC
proliferation and capillary formation

Cytotoxic to proliferatin EC

Inhibits EC migration and proliferation

Inhibits collagenase, EC migration and proliferation

Inhibits uPA

Inhibits metalioproteinases, EC migration and
proliferation

Inhibits bFGF- and VEGF-elicited proliferation of
capillary EC
Inhibits EC proliferation

Inhibits bFGF binding to EC Inhibits EC
proliferation
Inhibits type IV collagenase and EC migration

Inhibits collagenase, EC migration and proliferation

Clinical treatment of pulmonary
haemangioendotheliomas

Inhibits tumor-induced angiogenesis, Clinical cancer
trials for rPF-241 ongoing

Anti-tumor

Inhibits tumor-induced angiogenesis

Inhibits angiogenesis in rat corneas

Induction up-regulated by thrombospondin and
angiostatic steroids

Block polyamine-induced angiogenesis in CAM and
tumor invasion

Inhibits angiogenesis in CAM Inhibits tumor-induced
angiogenesis

Inhibits angiogenesis in CAM

Inhibits angiogenesis and metastatic growth, Inhibits
angiogenesis in CAM

Inhibits angiogenesis in CAM, tumor angiogenesis
and growth, Clinical cancer trials ongoing

Inhibits angiogenesis in CAM Inhibits tumor-induced
angiogenesis

Table 3. Angiogenic inhibitors (Small molecules)

Inhibitors In Vitro In Vivo
AGM-1470 Inhibits expression of cyclms and activation of CDK  Inhibits tumor angiogenesis and growth
Inhibits EC migration Clinical cancer trials ongoing
Fumagillin Inhibits tumor angiogenesis and growth
FR111142 Inhibits tumor angiogenesis and growth
WF16775 A, Preferentially cytostatic to EC Inhibits tumor angiogenesis and growth
Minocyclin Inhibits collagenase and EC proliferation Inhibits tumor angiogenesis and growth
Herbimycin A Inhibits EC proliferation Inhibits angiogenesis in CAM
Genistein Inhibit bFGF Inhibits angiogenesis in CAM
Thalidomide Inhibit bFGF Inhibits angiogenesis in CAM
F11134 Inhibits angiogenesis in CAM

Cinnamaldehydes
Ovalicin
2-Methoxyesteradiol

Inhibit microtubule assemble

Inhibits angiogenesis in CAM
Inhibits angiogenesis in CAM
Inhibits angiogenesis in CAM
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1. Antisense

Target: bFGF, PDGF-A, and TGF-bl, using antisense
oligomer

2. Antibody

Target: VEGF, Vascular integrin owvf;

3. Enzyme Inhibitors

Target: Thymidine phosphorylase, Protein tyrosine kinase
related VEGF
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