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J; .J.,,,, 4 41 . l "~ .J. 
'll'IWlfl'W'YJ'ill L u'W b 'W fll'H'il'il]J LlilU lil LL<lrnl'iLL W'ifl'j~'illl'J'll iN b WUJ~L 'NAflfll'H '11'Wl'l1'W1 

"I 'V... v v .... J' v d 1-3 d J..i d • ""' ""' ..... 
b'l1Lf11ilf11'Hl'l1'1L1.'l'WLafllillJ1 L<ll'J'lflfl'WlJ~L 'i'I lJ~L 'i'l'YllJ'll'Wllil L<lf1f111 0. 5 lJ<l<iLlJlil'i mm-; mu 

<11'iB1'111'i LL<l~BBfl~L'il'W 11ilu'l~:zilJt-il'W (diffusion) lJ1'il1f1L<i'mliBlil 'llB'lill'iL mhtlL~ll'Jlil':i'IUlii 
d..i 'f 1 ""'""' '1 ""' 1J di I di ti d1~ 

lJ~ L ':i'llJ'll'Wllil blilf111 0.5 lJ<l<iLlJlil':i Bl'J f1'1Lfl'Wf111'Ylill':iB1'111'i'il~'lJlJNl'WlJ1(l'!L'lJaalJ~L ':i'I lil'il'I 
" 

iii' B'I mfimamlialilua~L'lJaaL~Bu NU-.:i Lamti111il (endothelial cell) 1 um1ci-.:iiJ1um1mm1LLa~ 
' 

... I o' d2 'V V ,,jj V z t :; .J 
il B f)'lJL'il'WlJl<ll 'llaalJ~ L 'i'I 'IJU1'W fll'i<l':il'I L1.'lma il lilU'i~f1 ilUlil11'J'll'W lil il'W lill'I 'l '11'11 l'l'll'W lil il'W 'YI 

" 
Li'luila1~1iianmLa~liim~B'I L~lJtll'W'illf1fll'lvJ1mu#uvlu:i1u (basement membrane) ~llillJ 
':iBULamti11lili1 (capillaries) &ilillilllJ'111'Jrn1anmlJ'llil'IL'lJaaL~ilUNU~'l1aillil LliillilL'll11 tJ1 u ' . 
L d 11 L~ fl ( stroma) Lrl 111'1-ruill]Jl]Jl ru m~GJ'u m1a{1~ Lam ti B lil fll':i L&i'W'Yll'l'll il'I L 'lJaa L~ Bl! NU'I 
'11a il lil Llifllil':i11Jnum1L vi1J,j1u1u'IJ11~ L'lJaa 1'l'lmh1 ua~m'lL tl~umL UM fa1-ia{1-inmu L i'lu 

• ~ , ,.J .J • ~ "' • .J • 4 1·' ,!{ .. ", .J wmaillil b '11lJ'YIL'lJBlJlilBf1'WL u'W'i1'1U '11 L Wil'Wlill'iB1'111'iLL<l~flilf1'lJL'il'W u Lal'J'IL'lJaalJ~L 'i-l b 'W'Yl~lil 

'illil L~lJ iii' 'W'll B'lf11'i<l{1~ La'W Lliillil L~u1'11 iMtlUfll'i L U~l'J'W LL tla'I <llJlil ai11~'1111~m'l?i1u . ' 
'V .J.,, :; 'V v .... 15 J . J' v v v .... 

<l'l1-iLm~m'l'Yll'Juu~m1m1-.:iL<1maBlil • ( lill':il'l'YI I) m1mmum~'!'W'llu1um1<1'll'1L<1maBlil 

'11 m u#u lil il'W LL a~ ill'il ii Na \ii B f11 'ivJ1~1 'W'll B~ L 'lJ<l a '11ml'J'lJUlil1:J.J,j1 tl lil L'ilWl~ L 'lJ<l a~<1{1-i La'W Lti illil 

L vhif u il m lJ~ L '11 lJl ~alJ '11"11-ru m1?i1ua-i'1~ Lau La a lil ii 11il'il'5' u~ 1111 n q 'YI fi,j1Lw1~1 u m1 L tl~l'Ju 
LL tJ a-i am:1ru~'IJ il'I L 'lJa au NU~ 'll<l il lil Lail lil LL<l~ Lm'I a{1~'ll il-l Lama B lil 1'1uri L 'lJ<la fl a1 m ii' il L~l'JU 

' 
'lla-:nama11lil LLa~L'lJaa pericytes Li'lumu LLlii1iJiiwriliiawu1~'ll11~L'lJ<ia~u 1 

U'i1'5'1'J f)'j~iii' 'W fll'H 'il"lru L&iu Llil LLa~f11'j:zilJ'lJ1U'll il~ L 'lJa au NU'l'l1<l fl lil La B lil (vascular 
• u • 

v :: 6l .J 
endotherlial grow factor-vascular permeability factor, VEGF/VPF) A'WWUA':i~U'ifl b'Will'i'YJ 

'11.i''l'illflL 'lJ<ia lJ~ L~'I 1 mi'1 L Wl~L~l'J'I L'lJ<iaLLa~J11 u?i11~'1111~ ( ascitic fluid) L 'W~l'lf111'1 6 L i'lu 
1tJ'lGiUn'5'unUUIWW1"i'W (heparin-binding protein) ii'll'Wllilil(j! 34 1i'I 42 fit<ilill<liiJU L~l'Jf) 

~au11i1 vPF Iii 111J1wui1m., vrF il'm11J11an.,~iii'u m1LL ti'liil1'1J11'1t'lJaau wir-i'll<iillil La111il 11il"' 
' ' 

..,. vv l -<>I .J ~ " ..... .... .,. .J' Q .:(JQ "I v 
lJ ~A 'W WU b U'llil'W'Yl'l1 a'l'i11 f1 L 'lJ<l <l l! N 'W'l '11 <l il lil L<l il lil 'YI L vn~ La l'J'I LL a~ lJ q 'Yltl'YJ'ill L W1~ b 'W fll'jf1'i~\'l 'W 

I o' Q.I "'f "" d I t 89 d AloQI Q "" .. ""''f 
fll'lLL U'IL'lJ<l<lUN'W~'ll<lBlillaBlil L 'jl'Jf1'llill'JB11 VEGF , LlJill u'il'JUL 'Yll'JU1LA'i1~'11f1'ilil il~lJ b 'W 

' 
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U<1~'11iilu'lla~1lh5iml'lltl~ VEGF LL<l~ VPF wui1Li'lut1h&lu'llillilL~1'110U10 cim.nill'llJL~l'lfl 

il'il~l'Jm~lli'um'J<lfl~LflULafllil'llillildi1 VEGF l-llflflll~<l VPF • 
VEGF Li'luntl'EJ LA hh&lu~~unurnww1~wi'Ju Homodimer i11A1~<l-l'1~ (isoform) 

I ~ ""' .J' l<V W G QJ 

fll'Jl~U<ll'J 4 'lltilil 'llUi'l~flUfll'l<li:lU'1llilU (alternative splicing) 'lleM mesenger RNA 

(mRNA) 1~V1i1~m11hu'Ylalil1li'<l (transcript) 1unl'rnf1~lu'J&lu lu'l&lu 4 iuuuu~wuAa 
. ~td"''·' VEGF12" VEGF165, VEGF189 Lb<l~ VEGF205 lilllJ\rl'!.!1'Wmlil<J~lJ 'W'YILu'W<l1'!.!u1~fltlU'llfM 

lu1&lu
10 m1m~lifum1:SlJ'lllUWlt1~i1~Lfl'WLai'llil (vascular permeability) llill'I VEGF LL'.i~Li'lu 

' "" ~ ,J ~I .ci1whl"" "" "'1 Il 50, 000 L 'Yll'lli'J~<ll':H'li;llilllJ'!.!'ll~ L u'W<ll1lJllil'l,ljl'W'YI 'llL u'J!'JUL l'l!'JlJfll'j'lflJ'lllU (permeability) 

fll'jfl'j~lll'Wfll'.i:SlJ'lilU llil11 VEGF "1i11'J 1 '1'11U'J&lu:SlJWl'!.!'illflLfl'WLl'lalil1u<iL dmfila liiJl'J'jf)lJ . " 

d 
lil111~1'1 1 Proangiogenic Growth Factors 

Factor Receptor 

Vascular endothelial growth factor vascular Flk· l/KDR (VEGFR-2), Flt-I 
penneability factor 14 (VEG FR- I) (both present on activated 

endothelium) 
Placental growth factor 149 Flt-I (VEGFR-1) 
Basic fibroblast growth factor 149

•
150 FGF-Rl-4 

(bFGF/FGF-2) 

Acidic fibroblast growth factor 149
·
150 FGF-Rl-4 

(aFGF/FGF-1) 
. 149 150 Fibroblast growth factor3 · FGF·Rl-4 
(FGF-3/int-2) 

Fibroblast growth factor4 149
'
150 FGF-Rl-4 

(FGF-4/hst/K-FGF) 
Transforming growth factor-a 151 (TGF-a) Epidermal growth factor-R 
Edide1mal growth factor 152 (EGF) Epidermal growth factor-R 
Hepatocyte growth factor/scatter factor 153 C-Met 

(HGF/SF) 
Transforming growth factor-~ 154(TGF·P) Transforming growth factor-P-RI, II, lil 
Tu1nor necrosis factor-a 155 (TNF-a) TNF-R55 

Platelet-derived growth factor 156 Platelet-derived growth factor-R 
I I . I . ti 157 Granulocyte colony-stimulating factor Granu ocyte co ony-st1mu at1ng actor 

Interleukin-848 lnterleukin-8R presence on endothelial 
cells remains uncertain 

Pleiotropin 158 Proteoglycan 

Thymidine phosphorylase (TP)-platelet-
derived endothelial cell grovvth factor 38 

Unknown 

(PD-ECGF) 
Angiogenin47 170-kD angiogenin receptor 

Proliferin 159 Unknown 
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L'lf<Hltjl:.JU'l'll'11li11l5B111ii\ll1~'i.J VEGF (VEGF receptor) LLW1ll'Jwu\ll1-!u VEGF 1u 

ef - d 1 VIV I fl I V 19' I o'.J o °" "ti ef d 
L'lf'1'1'1f'W1111l'W 'l 1111J1'lLL111W1JLu'W<\1'W'W1lfl 11lllfl l'lf'1'1Ylfl1L'Wl11'Jlfll'lf'1'1 1:;<1TVl L'lf'1'11J::L'l'l 

r/<U I d .:'ii }213 ..,- o.r "'4 ..,.. "-' 1 1 ,r 
Kaposi's sarcoma l'lf'1'1111181l'W'IJ1l'lLIJl11L'11llil ' 1111'lU VEGF (VEGFR) lJ 3 '1f'Wl11 111'llil1l tl'W 

1. (VEGFR-1) (Flt-1 receptor) ii~m&\1Jil fms-like tyrosine kinase receptor Li'l'W 

lli'1-!u~'ilu VEGF tVPF 1!ilmh'lLL'li'W'll'Wl tl-:;::0Bu!il1mh'W'W1lm'lfmi' (extracellular 

domain) ~iia1'WA<i'ltJBIJl;Jluln'1\Ji:i'W 7 rl1'W (immunoglobulin-like domain) 
.J 1 <d ~I d ~ ('! 1 d w , 

LL'1::<t1'W 'Wb'lf'1'1¥1Lu'WL1l'W'lfl'llJ ll'IL'l'lf'WAl'JL'WGI (intracellular tyrosine kmase 

domain)
8 

Flt-1 receptor iim11Jr.l11'1ty1'Wfll'lGl1'1'lLam5Blil( vaswlogenesis) 'l1l.I 

~-:ia'l-:;'l¥11'11'1J1l'lfl1'l<l{1'l L<1'm5B 111 l m.i (angiogenesis) 

2. VEGFR-2 (Flk-1/KDR receptor) ii~tn&il.111 fetal liver kinasel/kinase insert 

domain-containing 'ilu VEGFtVPF atil'lLLU'W'll'Wl L'lim&imn'W Flk-1 iiuYJUTVl 

r.l11'lty 1'Wfl1'J<l{1'l1<1'u15Blill'li'WL&lmilu Flt-1 receptor LLlliiim11.Jr.l1A'ty 1 'Wfl11<11'1'l 

•~ 1" d , .J >'l."lw_,~d • • 
L<l'W l'11llil 'WL 'lAIJ:;L 'l'll.Jl flfl11 L'W B'l'Jl mu 'Wu'J'JU <1lA'1JYlfl'l::!l!'Wfll'lYJl'll'W'IJ 1l'l 

1 "' d ,Jg ti "" d .,,, ;f d .... :; 0 

VEGF /VPF 111 llillJ'l'l <ll'l 'l::fl 1lu'llmtJ'1f'Wl11'1'1Wlill'Wl'IJ'WL W1ltJU!J'lfll'l'l'll'll'W'IJ1l'l 

VEGF/VPF i:J1'W'l'll'l Flk/KDR <lllJl".it:iil'rnT-:im".i<1{1-:i1am5a1111'W<1'1ili'YJlil<l1l'l 1111"'' 
91"-'"" o<lJ .J.Jv 

3. VEGFR-3 (Fit-4) receptor lu'Wlil1'lU (receptor) <ll'll'lU VEGF-C 'lf'llfl!J1'1J1l'l 

"" "' :' .:'ii • • 14 
flUfll'lGl'll'l'll'18111'WllM'18'l (lymph ang1ogenes1s) 

tlTM-'l'u VEGF iiatil'lU1ltl 5 '15Ul11 tl'l::flBU!il1u VEGF-A VEGF-B VEGF-C LLGJ:; 

VEGF-D tll'l'l-'l'u VEGF-A Ll<l:: VEGF-B lJA111JtllAtyl'Wfll'l<l{1-:iL<1'U15BlilLLWlJ'l'lU1~1lU1'l 
~u !il1u 1!il11ri m::!il'IJ m 'l'l11-:i1'Wv <N 18u"1i'u il''ll B'l 1 'lf<i'1u NU'l'l'1'1Blil15B111 ""' VEGF-C 1rlu1n B'I 

• • 
QJ 'V ~ .:.',j .J1' .J' I d \II 
f1Ufll'l<l'll'l'll'11llil'W1L'll'1EM (lymph angiogenesis) LIJ<l IJ'Wl1Jl.Jl'WWU11 VEGF-C Lfltl1'll<l'I 

OUfll'l<l1'1-:i1am5a1il'IJ<l'lhA1J::L~'l!il1u 1 •·lB VEGF-C 'iluilu VEGFR-3 U'l'lUlYl'lJ<l'l VEGF­

D 1:i.in'l1ULLUiilil lllilltl'lii11Jil'B1<:1'5'uilu VEGFR-2 LLGI:: VEGFR-3 LL'1rn'l::q''Wfll'l<l1'1-:i1a1J 

L5Blil
20

'
21 

VEGF-E 'iluilu VEG FR - 2 LL'1::<1ll.Jl'lt11l'l::!ilum1LLU'lW1'1J<l'lL'lf'1aU NU'l'l1'l1llil • • 
L51llil LLG1:;fll'l<l{1~ 1am5Blil

22
"

3 

.fl dd qJ "-' " "" ""' 1 •• d Angiopoietin (Ang) L u'IJ a !)!Y1Lfltl1'lJ1l~flUL'lf'1<11..jN'lJ'l'll<lillilL'11llil l!fll1<11l'lL<l'l..!Li:11ll11 

L'WU'J'JU'Wi:l'l'lu 4 '!lil111fia Ang-1 Ang-2 Ang-3 mi~ Ang-4 wui1 Ang-1 LL<i:: Ang-2 'ilu 
• 

<V ' 0 d""' ti ""' «II 
nu tyrosine kinase receptor (Tic- 2) <Jl'll'l'JlL w1::YJN1'lJ1l'lL'lf'1'11..jN'lJ'l'll'1<llilL'1 Blil Ang-1 

B 1lflt)YJtlt111uVi11 '11'1n111i'im'Wlfll':i'll1l~ L'lf<1au NU'l'll'11llil L51llil (endothelial cell differentiation) 
' 

Ll'1~LfllilLGl5tJ'Jil1W'IJ<l~L'lf<l'1"" 4 
(endotherlial cell stabilization) L'lJ'l'll'llil':i'IO'WnllJ Ang-2 ~u 

<V "-' ~ QJ "" "-' QJ .J'25 OJ "" "" • 0 

flU Tie-2 receptor Ll'1~tJU!J~fl11'JU'll1l~ Ang-1 flUlil11U (receptor) 'W fll''l'JUf1'1..!lil~fl<l111J1 

1tlaA11lJ 1:Wiiw5m.rnw'll<i~L'lf<1auwti-:i'll<i1llilL5a111Lrn::u'1ml'la111wa (vascular regression)
26 

5-:i 
~ . 

11iJ'i1'J::wu Tie-1 receptor u<i'1n1111m111iil~ 1:Wwu11iil1'ilu (ligand) 'IJB~iil1-lu (receptor) il'i-'iB 

Gll'Jllil 
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"' v.J , .Jd v • • •., ·1!'1 "' ci •.I 
fll "l ;1 fl'lill'IUll'l'll i'N St)!1111'1 'l 11 Lfl !J1'll i'N fl'U ffl':i <I'll~ L<l'W L<Hl 111m lilb111 l'J ;1fl1fl tJ'IJ L l'l<ITIJ 

1 ~ d~ .,,. J:: w J w "'" .t "" .t 
'Wl'l'\jl'll1l<l1NL<lfll'l!J'IJ~fll'JU!Ml'l'Wll'l (knockout mice) fil!l'UM!'l'Wl'l1 2 alleles (homozygous 

knockout) 'lliMU'IJ VEGF 11"Js VEGF receptor W'Ui1l'l'Wl'llil<HNLU!J1J'll1l~~LLliiLU'IJtii'1~eJ'IJ 
" 

(embryo) 1 u m1.1f" rn1'lLA':il~MV1Utii'11im..1~d.ltJ1l'l111L mhif wui1m"l~lilJ'Wl~leN L<i''IJL~1l111 W~l 
" 

tin~ 11i'll1ueNL&lcnnuuu Ang-1 Ang-2 Tie-1 Lta~ Tie-2 'll11il'11u11111a11'!Lllfl!l'lmim~m 
" 

<V <V W <!.l 1 <V i .:>, ">.28 29 <V J; ~ I .J' ><:>! W d1 • 
fl'IJLL<l~fll"l'WlilJ'IJ1'll 1l'I L<l"W L<l1l lil 'IJl'l'IJ oNfl<lll ~lillf fl111 ' lil'l'IJ'IJfJ'WL l'l<llUlJl'l'IJll'l 'IJ fll"l<l':il'I 

" 
Lam~ 81il 1 um1~tln&l trn~ii1v~ilunrnmhl•'liy 1 um.,a{1~L<i'uL~eJl1l °l u L '>AlJ~L ~"!il1m-dunu 

u 8fl'<1 n il't!'I il B!\!l'la1u'llil111~il ~a hi Luw1~1ii a flJ'Hv"liy Lmu L11J'll 1l'I t'll<Hllj ~ir-:i111'18 lil 
L~illilttliiilr.rnlii<lfll':iLv"liyLmu1111'lleJ~L'll<l'15u 1 !il1£1 Liu fibroblast growth factors (FGF) ~'I 

'llUlil acidic LL<!~ basic transforming growth factor-a (TGF-a) epidermal growth factor 

(EGF) platelet-derived growth factor (PDGF) platelet-derived endothelial cell growth 

factor (PD-ECGF) angios!atin LL<!~ CXC chemokines interleukin-8 (IL-8) 

macrophageOinflammatory protein- I (MIP) platelet factor-4 (PF-4) Ll<I~ growth-related 

oncogene-a (GRO-a)'
0 

IV !V<.'d ~I Jn.t<VW ,.J S 1c?:: 

m1 lfil~ wu L<i a l1l L u'W'llU1'W fll'll'l <f <l'U'llU'll1l'W LL<i ~lil 1l tu 11'1 vl nm1" mn W'U1l'll'IJ lil il 'IJ 

~~VI lJ 11l'll 1l~ fl1 ':i<1'{1~ L<i''WL~ il lil mu A lJ L lil !JUv~fl<f 'i'l'I tau L~ a lil Vl<ll !J'llU lil LL111 fl Wl~ nu 31 lib mh:i • 
I f"I ..., 'V = "' l "" = I ..., ..:lt J d 

L'll'W basic FGF (bFGF) L u'W1111fl1~1ij'IJfll'Hv':ifY Ll1JU b\il'll il~ Lv':ifYLl1l'U bl1llj ~'W~Vl<l1llilL<leJ\1ll'lLL 1~'1'1 

.,_ v ~I ..., v d d 1 ci~~ 
<fl1l1111111111lJ\1l11'J VEGF LL<I~ PD-ECGF VEGF Lt<!~ bFGF Lu'Wl1l1fl1~11l'Wl'lU'l'll'l<flil 'IJfl11lJ'll11il • • • 
':ieJl1l'll <m'll<1'1uwir~11<1eJlilL~111i1 aci1~ hn11111J bFGF t tlwii'1m~!ilum1a{1~ t<i'm~al1l~11Jnum1 • • 

d 0 ~...,.,., llJ'VQI .%d d 
L W lJfll'll'll~l'IJ'llil'IL1l'W'lllJ!'ll'J S!J<l<nfl ~1N L<l'IJL<l1ll1l Ll<l~L 'WflL!'IS hepatocyte growth factor L WlJ 

d d .,. ..., <"! • A<>i ..., d ds d • 
fll':iLlil<lil'Wl'l'llEl~L'll<l<l'U~'W~Vl<lillilL<lillillJlflfl11uvvl'J[)'W 1 l'l;Jfl'Ul fll"ll'l'WU11 Ang-1 LL<!~ • 
Ang- 2 L ~ 111'118~ nu ml lJ iJ wiim ill W'll i'M L 'll<l '11.j NU~Vl<l 1llil L~ 8lilU<f11J'li1ii1v~ilul'lUll'l <'h A !Y 

1 u m1 ei ci':l a lil'll ei~ L 'll<i '1u ~i:r~11<iillilL~i'llil26 
" . 

m1a{1~t<i'ut~alil~flA1'UfjlJ T!ill'J lymphoid cells L0ilt1 T lymphocytes macrophages 
32-35 ""''''"''" OJ d .,. llJ 

Lt<!~ mast cells - t1nmmanWrnurn~111v1m'll<1<1 T lymphocytes LL<!~ macrophages lJfl 

tfJl1l~1lJnu hAlJ~L~~L'l1<1'1ll'lleJ~W1VIU~'l~l'J~<lfl'11lJ (invasive cutaneous melanoma) LL<l~il11~ • 
• d~J d•w Jdo!J' ''1 d • 

fll ':i 1l fl L<f'Ul'lt u'W lJ1flLfl!JJ'll1l~ fl'U 1'111 lJ L<ll'NVI L WlJ'll'IJ'll fl~ f111 LL W':im~vl l'J b ':iA lJ~ L .,~ LL<f lil~11 fl11 

a'i'1~ tau ta Blil~ !l n m~iii'u t lil tJ m-,5 n Lau mvY\11111'11 A"~ t~~ L 'll<i '1a<in mlJ u<i~ u w~m~v1 t1 " . . 
1 = "' ,,... d d w .,_. w 'V "" " 1A I ' 33 d rrn nm~ .n lJ A lJ fl'Wl'l Lfl l'J1'll fl~ nu nTrn11~ wm<i alil u1 u am1m rJ'll il~ m l1l um1 m1l'l 

" . " 
m LA iltl 1ulilY\1"l1'1tLN <l l'l1 l'Ji'1mvl~1n'li <N n 'U fll 1~ l'J1tirnt~fll';j11111 U au il'l'll tWi~UU .f1 l1 A lJ ii' ti " . 
' d ,J 'V "" ""' g;; w w "".! QI 1 I ~ II.I 1 . ~I d ' "" 36 ""' s 

ffltll'l'il ~ Lfl l'J1'll 1l~ fl Ufll'l!JUl'J~ fll'l <f 11~ W'W L'18lilVl'l1l lJ'W 'WlN lJL u'W l'll'l':il'ULL 'IJ'lllil lJ fl11 ;1fl'tll 
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o-:i 111111.1a1J~'W 5 'l::Vlll'I N Gl'!l eMilil A lJ rl'Wlii fl m-:;a{1-:i La'W La a li1 LLGl::fll'lL'iJ~fll t&lu Llil'!lfl" L 'lf<l<i' " . .. 
d "l "' o' • " d "~"" d ""' 'V "l .J IJ::L 'l'I b 'W<llilTYllil<lfl'I 'W1J11L'lf<l<11Jn 'lWli<IGl<t1J 16 (B 16 melanoma) llJ flUlilL'!ll L 'WVl'W'Yllil<lfl"'YI 

" 
Uil il l'i' 1Jrl'W1J n 'W~ fl'! n <iu Ufll'l L'il~tu Lm1J 1111Yi'll'1 nil l 'WVl'Wtl nm 

35 

'I.I ~ OJ 'I.I 

S ' d.,,,w<V ' ""'""'t • " 
nT>~1m,nwu11 fll'l'Yl.(J IJ I'! l.J nt1unw1 eM'il::<ililfll'lL'il'lf.1! Llil1J 111'11 fl"n B'WIJ::L "" Lw::m'l 

a{1'! ttfmaBlil l'WVl'W'Yllil<l'N 11ill'lfl1'l'll1Vi'W'Yllil<leMvihi"fomtlililt11u111 doxorubicin mriB'W LLtll 
" " 

Q ,/ W nl O, iV I ..::.I o' d I <V 1 ""'V c::$ .J Q. ""' t 
u li1 L 'If <I <l'!I fl'! IJ1 lJ u n li1 L l'W n fl 'Wu li1 L 'If <l<l IJ:: L 'l'I 'W1J11 Vl'\J'Yllil<l fl'! lil" n <111IJnB'W1.1:: L "l'l'YI L 'il'lf.1! Lli11J Ii) 

hfoi1"n~1Jli111Jl'!IJ 35 
LLULLliil'WVl'\J'Yllil<IB"YiliiilliiamfoiJa (athymic nude mice) fi1(i)N<lfl1'l 

'Yllil<IB'I LL 1J1J L&ll'J1rl'\J LL<llil"lltamaa111Yia{1" l mJ1 'WOB'WIJ::L~'I l'WVl'W'Yllil<IB-:ivi1(i)·foi:ntli1UU1Uli1 
" 

adriamycin JJ1ri fl'W LL<1:: 1 ll't 'll<i<i''!I a-:iiJ'1mJniih vi at viJJ.(]il i'f JJn'W LL<llil'li1 l1.1'1(i)tn111'il1n T 

lymphocyte Llill'llil'l'I nT'JLtn'1'1lilill'i'1.1nuunvdt1"'i11nmL111ilt11u111 adriamycin llill'llML'll<l<i''!la" " . 
w .. I ""'"l o "l w w w ~ .d w d d ,;f 

IJllJ unlil b 'WVIU'Yllil<lfl'l'Yl1 b Vlfll'l<l'll" L<IULG1tllil'Ylnat11J::L ':i'! B 16 melanoma L 'WlJ'lf'W N<lf11"l 
" 

I .J' I W V .J', I Qo OJ dw OJ ='II aJ OJ J;; IV V .:!4 

'YI li1 <I fl'! L VI <11 Un <111'!11'1 Ii) '\J'liU"ll I'll l li1lJUl1J lil'Yl l'J1J !'Mil lJ li1lJnumIJl'lfJ1'11J l'J-:i fll 'l <I'll" W'W LG! a li1 " . 
• • I 4 • d ~ • 4 • I 'f < • < « 37 

fl11'Yll"l'Wunli1'!1 B"'ll"f111'1 L 'W a b VILnlilu'l:: bl'l'li'\JlilBL'li<l<llJ::L ':i'!LeM 

<.I 4 d ~ "I "I l • " • 1.>'l ' < .! .f 1J'Y11Jl'Yl'!IB-:i L 'lf<1<1unlil'YILL 'Yl'ln'lflJu~uu u n B'\Jl.J::t ""m <t L '11f.1!'!1B"lJ'lfl,fl'J'W1Jf11'lL 'WlJ'!IU 

'f '.!1 < 1 .J < '!IB'I PD-ECGF Llill'ILU'Wl::Bl'll'!EM 'WL'li<l<I macrophages ll<I~ lymphocytes 'W'!IW::'YIL'lf<l<I 

:1J::t~-:it'i11m V1ajrn"n<iuwu PD-ECGF L wMt~nual'l" m1rn'll:1J'1lu'!la'lm'lua:1J&1111 PD-ECGF 

1 dJ <V o' Q <>I QJ <l.' d' <IJ o 'V 4 d .J' IV d I 

'W L 'If <I <!'YIU ~tl 'W nu L 'If <I '1 lJ ~ L "" lJ lilll lJ <llJ 'Wu 5 nu 'ill'W1'W L<l'W L'1 a lil'Yll.Jl L<ll'J" f1 au l.J:: L 'l'I LL<I 111-:i11 
do.J'.dvv WW""' do1'°1' < 

L 'li<I <IL VI <ll 'WLf11'11'!1 a" nu f11'l<f11" W'W L'1 Blil'!I <l"l.J~ L "" '11 a b VI tu'!I B'I l.J'\JBl'I " . 
~I d 'V • rt d v a.r v v .:!4 l •32 33 

Lu'W'Yl'Y111Ul.Jl'W1'WLL<1111L'lf<l<I macrophage lf1tn'!IB'lf11Jf11'l<l'll"W'Wb'1tlli1 Vil.I ' 

t111l'liluY1u1'YIV1mutl1::m'llii am'lL'il~f.1! t&lu Llil'!I a"uimilla111i1vitn1111 ;.n.i iii'"d 
w_°i"'d w "'Vd o' cv ""' g 

1. macrophage <I'll" u'il'iltl'Ylf1'l::lil'Wf1l'l'YllVl'W1'Yl'!I <l"l 'lf<I <11J N'W"Vl'1Bli1L'1Bli1 f1T'J~1f11'1l • • 
l 'WM a'!tlfiu&\ m1wui1 macrophage a{1'!U'il~l'lvin'l::q't1 f11''H'il~f.1!Lmu Llil fll'l 

d .J ""<V d OV 4 I <>. 32 IV 
Llil<I B'W'YJ LL<ln1W!'Wln1'l'!IB'IL'lf<l<l1J N'W'!Vl<ltllil l<ltllill.Jlnn11 20 'li'\Jlil ll<l::m::lil'\J . ' 
m1a-i'1'ltamilla1111 t1~1"ml'I 

2. macrophage tl{rntlii'l'llU1'\Jf11'l<lf1'l tiutilla1111111t101'lL tl~l'l'Wbb tl<i~<ll'l Llil'l'!<Jf1'l 

'\J Bf1l'll<l<i' (extracellular matrix) a1'\JU"JrnBU'!IB~<ll"J fa'l'l<l-i'1~'\Jtlf1L'l!GlaUB'Ylii 

'l'l ;;i Iii a~tl ~1'1 LL<I~ <i nBW~'ll B'l L '1f <1'11.j Nir'I VI ;;i fl 111 ta a111u<1:: m'ilil N <11ii a m'l t 'il1f.1! Lmu Llil 

~ ,t 39 .<',- • 'f.I d .J ~I ,J .I 
'!I B'IVl'1Bli1L<1Blil'il1 macrophage aanq'Yl5 Lliltlf11'l<l'l1'1 rn'llil'\J'YIL u'\J.i1'\Ju'l::nau 

'11 <M<ll'l Llil'l'l<lf1'!'\J flf1l'lf<l<i' LL<1::af1~ tau'1!1'1lf proteases 1fauamutl{rntlii~ Llil'l~ 

a-i'1'1 LL'1~ Gi1u U'l~n au'!I <Mm 1tl'l1~ a-i'1~u an L 'li<i ;;i"' 
w_o..;CJv~ w w~ .J 

3. macrophage <l'll'IU\l'11'Jl'ltll'J~f11'l<l'll~WUL<lflli1 thrombospondin-1 (TSP-1) llJB 
"" w Pl ,,,, o::; 39-41 
1f11'111i111'1tlluB'ln'Wl.J~l'l~ retinoic acid 
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fl1'><1f1'1 angiostatin tmm'lfa.i'lJ~L~·Hlillil<llU Lewis Lung Carcinoma 42 !ii'a-:ith~miu 
V o' !V d (LI o' 43 !>,I I I !II 1 > 

lil1UL'lfaa macrophages LLGl~fl1'><1'>1~LilU'llUlJ metalloproteinase \il1iHJ1'1L'lfi.tm a 

plasminogen 1m'lfali'L'V'll~L~EM Lewis Lung carcinoma 1:iJwui1i:Jrn.,af1'l angiostatin ul'iti'1 

1ri plasminogen ~1lJtlUL'lfali' macrophage 1m'llali'LW1~L~!l'l Lewis Lung carcinoma 'il~Olilfl1'> 
v , . dvtl d..ft 

<1'>1'1 ang10statm Li.IU'lfl'JlJ elastase L WlJ'llU lilU granulocyte-macrophage-stimulating factor 

(GM-CSF) Mt'l'illfH'lfali'lcJn~'l Lewis Lung carcinoma ~'lm~!ii'urn'><lf1'IUGl~l1t~t3u-irm1 • 
<I d v ' . . 43 'V ' J' 

elastase 'illfH'lfaa macrophage ua~LWlcJfl1"l<l"l1'1 ang10statm 'illfl plasmmogen 'llillrnmmu 
• 

I .J ~ ti .J' QI nl nl Q,' o' d .J V "-' 

U<lli1'111 elastase 'IMl1M"1'il1fH'lfaa macrophage 'VILLVl'>fl'lflcJu~uU'VIUl'lfaalcJ~L"l~ tflU1'11eMflU 

fl1'><lf1~ angiostatin 1ulcJ~L~'l':i~uud L!Gl~L~u1~a~nuu'V!U1'Vlfl1':iil'uff'lrn"l<1f1'ltamaillil'llil'l 
, 

t'lfaa macrophage 

L 'lf a'1 "~ L ~'I <l1"1"ltl<lf1-:iil'il~Ufl':i~!ii' Ufl1':i<lf1-:i tamaillil 11ii'Lil'IM"ii'l'il1flfll"jfl':i~lii'u1 '11 . ' 
v ..... 'ii .J d <!;! ... 44 45 

<l"ll'l'illflilll'JU ilflli11fl':i~~U'illflil11'JU ilfl'VIU "l'l'Vl~lil\ililil11~'1111ilili'lfl'lfL'ilU ' (hypoxia) il11~ 
... ~ .J.% .d .:.'4 A' QI ... .J 

'111 lil il [) fl'lf L 'ilU Luu WGl'ill fl fll '>'VIL u [) Ltl i.1'111 lil !GI[) Ii) m LG! EM LIGl~IL<llil'I tl'I fll'>lil il u au 11'1'11 il'I L 'lfGIGl'VI 

w m I'll lcJ'il~ iHi1 Ii).,[) Ii) il11~'111 lil il [) fl~h 'ilU I iii" fl1'><1f1'1U'il~tl m~!ii' u fll'><lfl'l 1au ta[) Ii) t Ii) ti fll':i • 
LM~t11tl1aqJqJltlHfilcJrn'><lf1'I VEGF 1rn~r111'11 mRNA Transcript ii1a1ia·rn1w U'il~EJm~0fu 

v v .ell .d 19' . w v 
fl1'><1'>1'1L<IUli:lillililU '1 lilLLfl angiogenin PD-ECGF LLGI~ IL-8 ~flfl'>~~Ulil1Elil11~'1111il 

1111n;at'ilm'liutliia1nu"-'" U'il~mnlil<i'alcJ~u 1 riiiil"rn"lilauaueM'll<Mrn'laf1-:iLamail11J 1!ii'uri 

cytokines IL<l~ growth factors insulin-line growth factor-1 insulin line growth factro-2 
.,! v 49-51 "" v 

EGF hepatocyte growth factor IL-1 LL<l~ PDGF LWlcJfl1"l<l'>1'1 VEGF fl1':i':ifl1'111il1Elfl1"l 

uuff'lfl1'><lf1-:i 1amaillil ill'ilr1111iltlilEJfl1':iil'uff'lil'il~tHlh'l '1 L m.i1du11m M'Wil 1 U'illflfl1':iil'Uff'l~ 
_"f "" v v v ""11 "i' 52 53 A' QJ • "1 .... ""' v d 
u'il'ilElfl':i~li1Ufl11<1''1'1L<IULG11llil LlilEl\il'N ' U1lfl'illflUEl'IWU11 LU':ililU'illflEIU\illUlcJ~l'>'l Van • 

""11 ""' v 91 .Ql 1 v ' .:.I .,,, 54 55 
Hippel-Lindau (VHL) l1':i1lEIU p53 <l1"1':i()\il1UijlcJfl11<1'>1'1L<IULi:l1llil lill'llULlilEl1flU ' 

'i' ""' ... (LI ~ v 'll <!;! 1 !II ' 56 57 
LU"l\ilUl1GllEl'llUlil<l1"11tlEIUEl'lfl11<1':il'IL<lmaillil lil L'lfU TSP-1 ' interferon (lFN-

"' A "")5a,5• 6 k D f l . so . . " d . " I u., -p LLGI~ -v 1 - ragment '1111'1 pro actm ang10statm en ostatm vascu ar 

endothelial cell growth inhibitor" vasostatin 
63 

METH-1 Ila~ METH-2 
64 W~lil.ilru-M''llil'l 

platelet factor 4
65 

M"iil antithrombin Ill
66 (lill':il'l~ 2) lU'l&Jmmhifu1'1'lfUlilLUUt'uri1i.t'lli'M 

111.,&Ju~-:i luan1w\il'>U<llcJU'>W'il~ 1:iJiiq'Vllll'luff'lrn'><1f1-:i 1amaillil" iil1aci1-:i 1'1iu ri1u~il ilfl • 



S54 Thai J Pharmaco/ 

fl d ~ . . "' d • ' ! . 42 d . "' d • ' .,'l'l!i'lla'I ang10statm Lu'!.J..1tlu"l~f11l1J'lliN p asmmogen W<l~ en ostatm Lu'l.J,.TWu'J~f11lU 

4 61 
?JB.,, collagen 'll'l.Jlil X V III 

Thrombospondin-1 LU:l~~mbU'll1l'I thrombospmtin 1
57 

Angiostatin 
42 

Endostatin 
61 

Vasostatin 
63 

Vascular endothelial growth factor inhibitor" 
• A I 65 

?i'W<f1'W'll1l'1 platelet factor-4 
• = ' 60 

?i'W<l1'W'll1l'l prolactin 

Restin
160 

P l.f . 1 d . 159 ro 1 enn-re ate protem 
64 

SPARC cleavage product 

0 . l 161 steopontm c eavage product 

Interferon-CJ, - ~ 59 

METH-1
64 LL<l~ METH-2 

161 

Angiopoietin-2 
25

'
162 

Antithrombin Ill fragment
66 

Interferon-inducible protein- 1O
163 

1 ull '\J'\JU'W L ;w.h 111 "l L ~ lJ iii' u fll 'l <1{1-:i uf u L~ a vi L U'W ~ <l l.Jl'\11 fl <llJVJ <iu'l~'Vli11\i\'111 .,~iii' u • • • 
..... ..... ;t w 'V <"I 5 ~ ..... ' J'~ "' w QI <V ;t "" .J' 'V 

u <i ~vi1aua1111 'l <f"ll'l Lau L <i a vi LlJ a <1 vi <11 uu \ill fll "l <I "l11 w·w La a VJ'\!~ o fl au a1 ua ~ Lfl Vl'll 'W'W aa • 

A11:1Ja:1Jwu5'J~'t1111-Wuom'llJ'll 1l1 bA:iJ~L~1ua~111·rn{11 Lff'WL~ avi Dameron ua~mu~" JNu)1 
• 

tria1iuiii'1ulJ~L~.,, p5 3 \]tyLllt!f11'Jvll,l'W lu'\J~vll hl'1iuiiu~'lf11'J<!{11LS'WL~il(i);il TSP hi 
vll'll'W U'WlJ~L~'IUl'l'IJUiiH~m'lia-:inum·rn{1,Lam~1l(i) L'li'W 1iulJ~L~' ras 'tl'lil src 1vimvilJfl1'j 

w ~"1 Q.J !!I w w "" ' 52 68 69 
<l'Jl,u'\J'\Jtlm~\il'Wfll'J<l'Jl'll<l'WL<lil(i) L'll'W VEGF ' ' 

• 

All lJ { L ~ il' fll'J<f {1-:i Lau L~ il Vl'll il' lJ ~ L ~" <11 lJl 'l t1U'l~8 fl \il1'll1'I.Ifll'l1N 81 fl 'HlJl 'l A lJ ~ L ~.,, 
• • 

L ~1l'Y11mam'Jli11t ilu L 'lA'll1l1~u1mrn~wWJm'lllflT>-lfl1"111'lAlJ~L~~1iii' 
• 
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'illl'YJ'j'j ff U iJ ml lJ <'!lJ-W'W!il\il1J(i) 'l-1 rlUfll'j LL W~fl'j~'i)ll'J Lrn~iJ m1 lJ alJ W'W ti'ilu fll'j'jeJ lil~llil'IJ el'l N 
' " 
th 1.1flri11fi8 rl'1 lil'n'il w u Lau La a lil Mm LL 'li u 1 u ti' <l'w lJ~ L ~'l L"11 u lJ N'tb t1 iJfa m a~t., A LL w~m~'il1 t1 

" • • ~ tj<V a<i<V "'40. .... 

lJ1 ml'W LL<l~lJ 8 lil'll LL<i~lJ 8 lil 'll fll':l'lel lil'lf1 lil <l'W M 

fll 'j A mfl ri1u 1 my w u fll'j L ~ lJ m1 lJ Mm LL U 'W'll 8-1 L<i'u La 8lil1 u li11 LL 'l1U'l~ il m'laf1-i L <i'u 

L~ 8\il lJ1fl1ufi'8'WlJ~ L ~'l LU 'Wiil'lfilwmmru1 'li'l a <l'l~ 1 'WlJ~L~'lLGll'WlJ'l~tl~LL 'lfl 70
-

80 
fll'lAfl'lfl 1 u 

t 'ji')~iltl'l~ ll'l'lf'Wo'8
1

-
86 8~1'l 1'l~lilllJfll'ji')l\il'11l'liliil'lfilfll'l'1-i'l'lL<i''WLa8\il1un8'WlJ~L~'lITTlJT'l!l 

rl1u1!'l fi'lm'lLL w~m~'ill!'l 1 wnf u hiL V'WA11lJ'il~'lL<llJ81 tlfom '11\ilr.JllWl'l 'l MmtJtl'l~m'llil'lif 1 87 

' 
l "Q tl v "' .J.<:>1 <VQ L b'li'llJ~L'l'llJA11lJ'l1lllfl'l1lll!'J (heterogenous) 'l~fl8Ulil1!'JL'1f'1'11il1'l 'l 'YllJAW<llJUlil 

' 
I <V 88-92 d 1 I .J' .<:>! ~ I .J 91 V .di .J 

LLlil fl lill'l fl'W LlJ 8 lJ 'Wl 'W lJ1 'W lJ'fl!'J-11 'WM All lJ LL\ilfl lill'l'll 8'18 W'Yl<l'll'l L<l'W L<i 8 lilYI • 
LLlilflWl'lrl'W 1uhAlJ~L~'l11ilLL<l~lJ~L~'lol11ITT '11aj

9
"

94 

' l " u O <V :; .Jo .J.d V <V I 

2. '1JU1'Wfll'JLL W'lfl'l~'il11J'1J 8-1 b 'li'llJ~L 'J'l L 'WllllilULL<l~'ll'Wlilel'W'Yl'illL Wl~Yllfltn'lleJ'lfl'WLLlil 

U 0. I <V 89 92 .J1 0::: I 1 91 o' d 91 I 

L 'W 8'1'l~lil i'lfl'W ' fll'l'Yl b 'li'llJ~L 'l-l'il~LL W'lfl'l~'ill!'J lil L'lf<l<llJ~L 'l'llil i'l'lr.Jl'W?JU1'Wfll'l 

• v ,,. i:::.J v 'ill v .di 1· '1' Q 

lill'l 'l 'il'WA'lUtn'WL'lf<l<llJ~L'l'l'YlITTlJl'J()fl'l~liJ'Wfll'l<l'll'lL<l'Wt<l81il lil LL\il lJITTlJl'l()lJ 

~11il8tj1um~nmaaVJ 1"1'11~81.lmlJ1'lm1n'il~!\JL~u Llil 1uffJtJ1~~LLW1fl'l~'il1!'l 1tl1"1 

1 ' ' l 1 • . " 89 92 ' Q ~ .i: d , ' 
'il~ lJ<lllJl'JtlLLW'lfl'l~'illl'lb'li'l lil<llL'l'il ' L'lf'WLlil!'J1flU'1J'Wlil8'W8'W 'l b'Wfll'lLLW'l 

J .,:; IV 'V.dl !flZ .Jof>'I '1'""' ....$ <V o. 
m~'ill!'J b 'ji')lJ~L 'l-1 fll'j<l'Jl'l L<l'WL<l 8\il L u'W'll'WVJ 8'W'Yl'il1 L u'WLL\il lJ L W!'J'lW8'11'11'lUW1Jl!i 

n1L illil'1l8'lfll'lLL w~m~'ill!'l t 'lAlJ~L~'l 
~ 911 ,/ d ,J.:,1 91 V .di &' tj I l 

3 . ()'J LLlJ 11 L '1f '1 '1 lJ ~ L 'l'l'Yl lJ fll 'l<l'Jl'l L<l'W L<l 8VJ lJ1 Wl'l'l lJl fll'il~ lJ fll'l LL W'lfl'l~'ill l'I b 'l A L<llJ 8 

1 tl fll'jtJU #" 111-:;af1'l Lama 8\il<ll lJl'j()U 8'lrl'Wfll'lL\J~f\!L~U llil'll 8'l L'lHHl lJ~L ~"~ 
li11n m.i'llii'un1 L ilVJ L 'lAlJ~L~'lLW~lii1LL '11U'l~L 'll'ILL w~fl'l~'illl'J 1 tl iii'li!u'il'lmlJ1'lnU8'l 

W I "j d 1 V42 61 67 
fl'Wfll'JLLW'lfl'l~'il11'1'1J8'lb'li'llJ~L'l'l VJ ' ' 

fll 'j An mm 'l af 1" Lau La 8VJ1uti'uLd8 lJ~ L ~'l.i' 8-1 mill'l fll'llil'>1'il'Yll'lwmil1'Ylmm (i)'jfll'j 

1 -<>. i1d:.J' d .. 1~ "<V .di ,,.,J 
lJ1 VJ'l:)l'W 'W fll'l1LA'l1~'11'lf'WL'W8 lJ~L 'l'l'Yll lil blill'lfll'JLLl'lflL '1f'1'1'lj r.J'W'l'l1'181ilW81il'illflL'1fll'18'W '1 

V W o. V do .J1•1• ' 
lil11'1fll'l!'J8lJWLf11'11il11J antibody 'Yl'il1LW1~ antibody 'Y1 'lf lilLLfl factor VIII - RA (F VIII -

RA) CD3l/PECAM CD34 CD36 TEC-11 LLll~ ulex europaeus (UEA) i'l'iJ~uull 
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• ' .J,,. 1 V.dl ' • ..J .cl .$ ,,if .J 
antibodies 'Vl'IW:W "IJAil F VIII - RA CD31 tL<'I~ CD34 ant1bod1es L:WEJL!il'l!J:IJL'IJEJL!J<lLVHlffl'i 

!il'l1'1 L'lu u-fa muh<ii1 L \Ju iii a~ llm.,tl'u<iJ·1 u1mau Lli ei lilmu 1uii'aulJn1'1 A1-;;'l LA11 ~'If fl1''H'l'i'1~ 

Limll El Ii) LL uu l {J 'IJ ':i~UU iil1 <J ci1~ l 'liu Lli rnwh LL 'V1ii~~faamll <J !ill-Jl Lim lJlfl~ <f lil llil!J !il11'1ln • 
iil1u rnu'lf fl r:i' <l'l'1 <1'Vl'l'lfiu fi1 .r~vm l'J~1 ri eiu Lt<1~uu'11u1u iau Lli 1l lil 1ii'11'J L<1u'llfi1<l~vmu a~ 1 u . " 
lJ~ t1~u1~"1Jillil L'lit1lJ~L1~1:111a LL<l~lJ~L1~mn w1~mm" <i!1L lluiil 1Mfi111u1i1iil1LL11ii~vei~n11u 

• 1 w c:1 82 83 0 w a.I ,J .,... 1 ~ !IJ d • v .,,, 
fl~ 1'11'!'11fl"IJ1l1J fl 1l'IJ lJn .,~ ' '11'1J1'1H<f'IJ w fl lil'i'l'IJU Ii) L 'IJ fHJ'IJ lJn 'l'l LL!il <l~fl iltl <fllJl'ltl'IJU 

<ii 1u1u 1m<1u'llfl<i'1l'l'1'1'Vl':i':i i'IU fl 1 .r~v !.11 ua~ L wu'! iil1LL11ii~ t&l tJ111'5mu~ a'ii1u1u'11 fl'V1<11u 
• tj 

iil1u ww~nllii' 

ti flfl l 'V1U 1l'11flfl1'lUU<il1'W1'1Hi'tHli1llil1 u L<l'IJ'li'fi1<l~"llilll'J<f'! m'11ri'A~U 'W'IJ'ii1'1J1'1Hiu 
" 

tlifl!iJt#'ltLm o ~~ 3+ llilt1~A~1mu s+ 1wlil~~~<i!1u1u1amllfllilmfl~<11i1 11iiu11u·.h'llitl~unu • 
AU !il'D'11 lil LL<I~ 1!1'1ih'J!)!m~uu 11i1'1iJ L 1'1 iJ au nu l U U !il'l1'1 <f flULLm <I~ AU 'lli fll'l!il'l1'1UU<iJ1U1U 
"~ l v d~''""'11 .J,Jtqw ,.... w o' ,,,. .,. v , ..J 

L<f'IJL<l 1l!iJ UflflUlJ~L 'l~ 1lfl15MU~'i'IL"IJ1ltll'l fl fll':iUfllJl "llGl<IU fJU'!MGl1llilb<I fllillil1!J antibody 'VJ 
" . 

'31 L w1 ~ LLGl~U u<l1u1u 1amll 11lil~tleilJiiilil1111il tJ m 1'l 1m1 ~'If m w iii~ fl '111 A a :1J'W1 L!il a { (computer 

image analysis) Ell A m<1u'll' fl <i' a~~<l'Vl'i'i ff U fi1 <l'~"IJ en tJ \'!~ LL<l~'l Ll'l'il ~'If lii'1ti1 U'l LL fl 'ilJ 

A a lJ 'W1 L!il a'i''lli~ m :w~1 '1l'1 lil<ii1u1u1au 1 ll a lil ii B m 'li! u<i11 u1u u v u~v rN 1au Lli fl lil m t11 u ii' au 
~ '''"':.1.J,,., 1 'f nl<:ll .:.lat 96 .,,.~.£1v o'.d ~I d OJ o 

lJ~L ':i~LL<l~1!l'V1UtllJlJ1fl U~ L 'lul'l<l15 Chalkley-Grid 15U "IJLGlU"IJ'VlL uU!ill':il~L W<JUU'11U1U 

" ~ l !II ~ .dv ""'~v ,J 0 1 o' ,,... <:II 'l "" 
L<l'WLGlfllil Ufl <JUlJ~L 'i~'Vl!J<llJ!illil'1!il1tl antibody 'V1'11 L Wl~!il <JL"IJGl<l'I{ fJU'l'V1<1<llil L<I <llil LlilUUU 

"" .d " .,... .... "" ..... ""' .J 'V .. 'V 
U'iL 1W'Vl L 'If Gl Gl1.J W'W~ M Gl a Ii) rn fl (i)!iJ!iJ fl1.J !ill'il~ LLGl~ fl Gl':i1lJ"IJ 1l'l 1J 'j L 1 W'Vl!il'l1'1(i)1£1 L<IU'lf fl Gl il'l • 
~<l'Vl'l'lf!Ufil<l''l\j'llil'lif u ?\!ii L UUlil~LL UU ( Chlkeiy score) 

d "'~'I d .c4 <U .c4 9.' v .:!I ""' • I l 
fll':i'Vl fl u1tl lJ::: L 'l~ lJ lil"IJ'W fll'i<l':il'l L<l'IJLGl <J(i)<f~ <ll'il L fllil fll':i LL W'i fl'i~'ill tJ b 'il'l U <JUl li1 !ii 

" " 
11a A'li1 i.l'u1aiil~ fl<i11 ii1'1:: llii'tl.,~ 1m1u'11fl1111-'l'flm L<l'l l.I M .r~ 1111 Nl iii A 1ui.l'u1ulJ~11'ltl il A 

" " 
£11 d ~ ~ 1 ",I ~ '"1 d ~~ •,•1 l d ~ 

'l~U:::LuUlJlflLuWl~'Vl fll':i':ifl1'11W'ilJ (i)u'l~b!J"IJU b'Wfll'>LWlJfll'j'j<J(i)"IJ1!il "IJ8~Wu1tl U'ilU'VllJ 
" 

'ii1u1u 1auLllalilmrnLl1ihi11ii' fl'1 t'W'l1t1~'ii1u1mauLliaA iunau:iJ::L ~'l~1 ' 1 
0u1'l 11n!il1ml'm1~ 

Lfl!il~i1i.l'u1a~il<J1u1mamllalil1 un au:iJn1'lmn'1:: 11ii'tl.,~ l!.i'lfU'11flm1-'l'fl151w'l:iJ1u'1'l'l 1a:iJ fl . " 
1, I , '3 , •o'I " • d • ' ~ ~ d ~ " 

u b 'Wfll':ir1fl1'11MGlltl'llU~lU b Uflu1!.llJn ':i'l L!i11UlJ'Vlfl'i~'11U Lm!il fllJUl L 'V1'1<l'l 'Vl':ifl1'111il1tlfll'i 
" 

-'l'fl151 L<l'l lJ M <l'l Nl ~ (i) lii'1a I'll LA ii Ul u AM"i fl i!f a{LlJ'W UlU (i) ':il tJ~ n li111 lJ M 'W1 LL ii U"IJ a~ tau La 8 (i) 

lJ1 fl fl auil fll':iW mmru'1 ':il'l~ LLUflll NU1!J~ n 1'111 lJ MUl lL ii 'I.I'll il'l Lau Lli fl(i) tl 8 u 
98

'
99 

fll'j A fl 1515 fl 
" 

'il tl~lU wui1 NU1 a~ii VEGF ~1 n fll':iW!.11 fl'j ru'1'jl'l&1flllm8 fll'l-'l'fl151L<l'llJ
100 lJ~ L 1~ ~ n lilvil fll'j 

" 
fll':i<1-i'1'l 1amllaA<f'l il1'1iim'liil11 ilu hA~'iULL 'l<i'l'i11 ri'm'l-'l'fl151w'l:iJ1iJ11ii'tl.,~a'Vlllmw m'1 • • 
Luu 1tl11ii'i1m'l-'l'fl151t1'uif~m.,af1~LiuLliilAm'ilii1i111:1J'ii1 L \Ju iu~u1aiil~fl<i11 li11'laarnL uu 

" 
fll 'l A fl 151'l~ a 'V11'l A liil fl~ A1u A lJ a u1~ &1 L vi fl tl 1 ~ til ru tl .,~ ll'Vl llm wv B'l m t1' u it~ 111'laf1'l 1au • 
ta fl (i) l 'W fll'i-'l'flB1 w'l:w .t1 tt-'l'u i.l'th!J lJ~ L ~~~ii La'IJ Lli <J(i) lJ1 Li tJ'llJl fl 

" 
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'lJ w ~ 'lJ 

L Metlaloproteinase inhibitors iruii~fll'lUill'lii'uvni;ljl'WVil~btlut~<llil 1'11 LUfl~J-Jil <bu 

LVlqJ<ltj'l~Vlil'lfll'li'lmfl'Yll~l'l~ilfl'i~£1~~ 1 ( phase I ) w1ri1w<iVl'lLAt1~cl1u1V1aj i'iei i'llfll'l 
nl W .J' 'lJ .d nlV 'f 'lJ 

u11ilflmmtrn fl'l~l(Jfl u<i~vmua'l'il1flfl1'lu'iUbA'N'1':i1~\'l<l<!WilU (collagen remodelling) 

2. miru&~ml'1~vt1~L'1f<l'1'ljWU'lVl'181ilL~illil 111fori TNP-4 70 thalidomide squalamine 

I'll combrestatin A-4 prodrug LL<l~ endostatin fl'11flt1flflt)'YIB'Yl1~~1'h1m Utll'lfllltnfl~Ull'ifl 
m 10mn'Yll'll'l~ilfl<l1u1 muau1~V1i1~m1i'inm.ff u 1 LL<J~ 2 ii'l 1:W'Yl'i1ULL tlii'lililmfli.iJ-Jrl'aafl 

u " ' 

q'YJBiru &'lm1<1f1'l tti'w~ t11i1 L u~1'l maatl1'l 1,, 1 uvru~d i'll'ilt tlu 1 tJhi'~m';IAfl'l:tl'Yll'l l'l~ilfl~ 
a a fl LL uu&i m'i!-d1ffr1111XL'll1 hil'lfl<i lflm1aaflq'YIBva'lmfl~1.rd • 

CV Jj 'lJ ').I «\I d do f A<l.j <V 'lJ 'lJ 'lJ <:If 

3. mu u !Nm 1 <l':il'l Lau L '1 <Jlil'Yl a a fl (]'YIB'\11 t Wl~lil au'il'\1£1 fl'l~ll!U fll'l'1'l1'l l'1'W L'1 illi11'11 fl 

~J-Jiihi'uri miiu&'lL~u<il'mf tyrosine kinase Vil'lm1fu ( receptor ) va~i'l'il'5'£1fl'i~lifum'l'1f1'l 
Ltl'IJL~i'llil L-du VEGF bFGF ll<I~ PDGF antibodies lii11m1fui'J'i1'5'1Jfl'l~lii't1m'laf1'lttl'WL~i'llil • 
VI~ a Iii 11 i'J 'i!\l l'I fl';j ~Iii' u fll':i<I f1'l Lau L~ a li1 a tl ':i~Vlll'l fll 'l A fl'J:t1l'5'£J'YJ1'l l'I ~iJ f) VI~ a a tl ';j~ Vlll'l.ff tt . " " 
li1aUV11'l fll'iW (l)j 'IJ1 I'll a1Vlfum1'l'5' l'l 'Yll~ \'I~ il f1 fll'iA fl'l:tl ri au l'I ~il fl l U il'lill'Yllil '1 <l'lWUll l'Jl L Vl~l 

d a1u 1V1aj<11J-11,,airuff'l1111L'il"lGJLmu11i1v11'l L'1f<i'1J-J~L~'l llii'LL1iia1uil' 11mvhif u~rh 1 iXnauJ-J~t~~ 
d • cv 1 <>J 'lJ <V d IV d 

t<i n <N u a lil'l11m11 Iii w <1 fl1'ilil au au 11'l lil 11m11mm111'l m li11l'I11111 lilfll'lL<J n<i'lv <Mn auJ-J~ L 'H 

~'l L ti u'l5~1 'll'tl .,~ tilu tJ .,~ 1ii'Yllim wv 11'lm Ll'I iiu1u Iii 111" L tlu'liS~hJ t V1J-11~a1J ilu 1111tl1~ LiluN<i 

m 1f n'l:t11ii'1um iru ff 'l fll'i afl'l LtlU L~ a Iii m'lif tt~~ ii 1'111mh L tlu 1 u fll'iU I'll l-lfll'll lil N <l m'lf 111'11 
o <>..I CV Q 

al Vl'iU fll 'i'if1 'J:t1'111'l'li1il1 W 

1ri a hi u1 um d w ui1 1111ii~'i lilV a'l L 'lf <i <i' u wil''lVI <i a Iii L~ 11 lil L ti u <i n1'1ru~ a111ruv11'l m1 
' u 

w (l)j'IJlV <l'l Ltl'W L~ 11 lil L VI :W~ m L~£1'l m'l JU~'l L ~"ii fll'lU11'11~ 8 8 f) (]'YIBlii i'JU'\!'5' l'lfll 'lii~'l lilv <l'l L '11'1'1 

NU'lVl<lillil L~<llill.JlAfl'l:tl'Yll'll'l~ilfl l'l1 LV1i.i1lll~uri mlii'1u integrin ~'l 11tj~tl1t'1f<l'1'ljNU'lVl'1<llil 
L~ 111il VEGF L tlu..t'li'l'ilil l'I ii~'ililV i'l'l l '11'1'1 NU~ L~ a Iii ll<l~ L tlu U'ilil tl<l'i'l'l Ltl'IJL~ a Iii m'lif mn iruff 'l 

VEGF m" ii w <i Iii a 11111alil~'llilv11'l L '1f <i<i' NU'lVI <i 11lilL~11lilV11'l L '1f<i '1" n ~'l L '11'1 <i' VI '111 lil L~ a lilV a'l 

"~ L ~'l lLlil nliil'l'\!111 L '11'1 <i' VI '111lilL~8 lilU fl m 

mwi'uwum1fui'J'il\ll'lfl'i~lif um1af1'lLffUL~ <ilil (VEGF receptor) u<1~fl1'lL vll.ltl"lmru 

mn~u 1uLffUL~111i1~af1'l 1 mJ L tlu m11J LLlil fllii1'l~<i1 i1qJ1~V1i1'l LffUL~t11i1~ L'il"lGJLmu Lliltlill.J~ 
1w~ 111 Lt ti'lm1 ilrn<l'w~alil 1V1il~af1'l~u1 V1!l mwLtlilnlii1'lm'lfl<iTiii111Xmlii'1um-:;af1'l L<i'u 

L~ alil h.iiiml'lh'lti'it1'lliim<l'm~aliltlnmii111Xm'liilm1fn'l:t1 (therapeutic index) tl<ialilfim Wl'l'l 
QJ .J f I o' .:!j d <1'n j ""' f'I .d .:"1 ,?; d 

w 11 <in 'l:tllJ~'Yllllil fl li11'l'l~Vl11'l L '1ii1'1Vl'1aIiil<l11 lil l-1 ~ L 'i'l Ll<l~ L '11<1 <l u n li1 Luu 'Yl'Yl'llU Iii 11 J-J'Yl'l fl1'i L w lJ 

Q • 101 102 1 d l!I IV <I <'4 V 
'il1U1U~11'l mtegrins avb3 Ll<l~ avb5 ' Ul-l~L'i'lLli11Ul.Jfll'il'ltll.Jl'1i'1'1Vl<l111ill'181illi111'1 
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antiboby Mil avb3 'i!:;lii1i1Lu'l'n~La'!Ha1J1i1'!11l'llJ:;L~'!LthJa1u1Mqj L<fuLa1Jli1Uf1iiirnl'uualJ 1iiiiili1 

• .fl1.J .J .:t" ""'.J v 
avb3 LL<lli1'l11 avb3 Lu 'tHA'l1l'l\1lJ1El'VILl<lli1-<f:l'l L'l!<l<l M<l Elli1L<l1lli1'Vl~f1f1'l:;\ilu (activated 

endothelium/
03 

A11 lJ '11 ~ru'!I eNM<l'nm11'1l'muu ~'l m-;af1'l Lau La a\iltu 1ll'inu m1 lJ'il~'l~i1 L 'l!mfoa B li1 
" u 

.::II d I <> 1 ~ 1 <>. <LI <>! Q.I' .J 1 !I.' r1 

La fl li1'!1 fl'I lJ~ L "i'l U\il a:;1i11 LI WW'l Lta:;'!J f)'l lJ:: L ''l'l li11'l'l!U li1 m.1 fll'illJ <lf1'Htu::'Vl Llli1f11i11'l nu L 'l!<l<l\1<1 fl li1 

ta Bli1'!IB'llJ:;L~'lilm11JMmnMmu 1um11J<nlJl'lf:l 1 um'l~uf\'rnh!ilu peptide ~;'h1 vn:;
10

' ~'l 
d .J d ,% 1 .I <!ii .J Ill 1 V I I 105 
BU '1 'VILWlJ'!IU '!H'l!<l<l\1<1Elli1L<lflli1'Vlf:lf1f1"l::li11J li1Ltf1 adhesion molewles L'llU E selectin 

u • 

endoglin
10

' f1ll!J LA LU'liiJU LWU prostate-specific membrane antigen 
107 

ED-B domain '!IEl'l 

. . 108 d "" " ""' ' 109 <V .J "" " ""' f1bronectm LLa:;LEJ'IJ'l!Ell.J proteases '1!1Jli11i11'l '] <lf11'!tu:;m;iw1:;1iJ1'!lfl'IL'l!<l<l\1<1flli11<lflli1 

:i;:;L ~'lilu-;:; fo'l!u1:i;1ti LLlil1 um11'1l'1 tlm iJ1Mmu'!l 1Mm1-lnB1 LLmu'l 1'li1um'llil"i1'iliil'iliitJ1 ':!A 

lJ:; L ~'li1uifim'l'Vl1'lf'l aiil'ilUEI 1i8n i1u 

BULlilmVll'l'l1lULLU'lLUU 3 'l!Uli1 LLa:;ilA111J'ii1Lw1:;mfl~'liJ~11ilLLM<1:; species U'lrnau 

<il'1EJ auLlilm VJa'lauti'aw1 af1'l fam'l!aaLil1i1Laa1i1'!111 Eimlilm VJu·rnm u<il'1af1'l 11i1m'l!ai.i' 

Vl''l ~ li1 (fibroblast) LLa:; 1i u llil Ell VJu-:; EIULLf11Ji.i1af1'll!l rn 'l!<ltllli'.l A lJ nu ~'l LLil'i11i ULlil m VJ El'l BU 
u • 

aa-W1 ua:; Lu<il'1 iio1'1-luu'l:;nu (type I IFN receptor) ua:;<nlJ1'ltJmdin'!l11'1hil1i1iu11uu 

f11 'llil fl1J <IU fl'l'!I fl'l I 'l!<ltllL 1JU l~l'J1flU U~1\~E11'!11M I 'If <I tl1J1'l'l!U 1i1 ~nm::l'J'u l\il!J au llil fl I VJ El'l BU 11J 

m1 I 'l'hif u Id fl'lll1f1 f11'll!iilJf1~lJW fl m Wlil (phosphorylation) '!I fl'! t U'l~'IJ ~ L~ a1'll fl'! f\'uo1'1-lu 1iu 

!'!I • 1 v ""' .J 0 I ""' ~I v .,... • 110 ""' 
Llil BL ... !J'jfl'IJ 'Vil \1Lf11i1f11'llilfl1J<l'IJ fl'l'Vl\11 L w1:;1iJf)fl'lJLlilflL ... mfl'IJL1Jlil1\il'lf1<111 'IJflrn \1Uflll1f1 

q 'Vl~i1u b{<l'llfl'l Bu Llil BL VJ l'J'l fl'IJ ~'Vl'll u nu~ LL<i'1 1imlil m VJ u wu U'l mu AlJ m'lVi1'l1U'!I B'l~1 • 
4 .I 1v • ""' .,,, 'l "111 .,,.,, "112 o 
1'VIEl1\1<11 l'J u'l:;f11'l li1 LLf1 f11'll ll'lqj Llil1J blil'!l<M L 'If <!<I f11'l11W1'1J1 f11 'l'!I fl'l L 'l!ll <I f11'l'Vl1'l1'1J 

o::t d 113 "" v "' • 114 "" d 115-117 ""' ~I 
'!I fl'l l'J'IJ ).J:; L 'l'l j)lJ AlJ f)'IJ'!I El'l'l1'lf111'J LL<l::f11'j LI) li1 lJ:;L 'l'l fl'IJLlil m ... l'J'j fl'IJ m lJl'j fJ • • • • • 
uuii''l m'laf1'l La Bli1MmEJ'llu Iii Bu au Llil BL VJEJ'l Bum m'l a ii'uii''lrn'l L 11~f\! Liiiu Llil LL a:: Lt tl'lm1'!1 fl-:i 

L 'l!<1a1J::1 ~'l 118
' 
11

• i:-1 aiil'ln <i11wrn tlm~mf\'um fl rn'l LL tl-:io1'1'!1 fl'! L 'l!aaM<i Bli11a fl 1i11 u~1'lrnl'l 1iu 

~I w ... :1 .v.t: v 1Q.I' " ""''l 
Llilfll "'l'J'rnU fl<t..,11'J1Jl'J'l f11'lf1'l:;lil'IJf11'lLL1J'llil1'!1 B'll'l!<l<t\1<1flli1L<lflli1 b\ill'J fibroblast growth • 
factor 

120 
1imlil m VJ l'J'jfl'IJLLI) 1Ja.i1a1 lJl'jfJ urnf 'l f11'lLL U'l ol1'!1 fl'l L 'l!<ltl\1<1 fl li1 La fl li11i1 tlm~ l'J1fl'IJ 

121 
B'IJLlil m VJl'J'l fl'IJ tl<IW1 mt:: mm1 m lJ1'HlUU~'l f11'j L ll~qj Liii1J Llil'!I fl'! L 'l!<ttl\1<1 fl li1 La fl li1'!l'IJ1 li1 L~f) 
:; ""' "" 122 " <di ,,: " 

?J fl'l'l!'IJ N1\1'1J'l !La:; I 'l!<t<l\1<1 fl\il L<t fl lil\11'!1fl'llJ\j1'11'J 

f11'l 1'1l'm 1imlil fl L Vl El"lfl'IJ~ Nlilil llill'l11iVl'un11'11f1"l"llJl'11<11il{ (recombinant IFN s) • 
m:1.J1"laii'u~'lrn"laf1-:i1amaali11uhAm1'l 1 Bl'i1'1hA 11ii'Liri bi1'B'lBrnamaB\il 'l1l.J~'ll'ila-:ifln 
• ~ 1 . . . 59,124,125 d . 126 .$ " 

L<l'IJL<l<J\il 'IJ'Vl1'lf1 (mfantlle hemang1oma) !J~L"l'l Kaposi's sarcoma L'IJfl'lflfH'lfll<I 

~ ' 1 . 0 127 d A<li 128 .¥ 
l'Jf11'1'!1fl'l?J1f1'l"l f1'l (giant cell tumor of the mandible) 11<1:::1J::t'l'lf1"l:;Lw1::uam1:; L'IJB 
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uam1~V1~S La i'llil'll <Nrl'u1u 
129

'
130 

SIJLlilfl l Wfi"lfl'WeJGl'lihw:l~l u!ii'1 Ltwhi1'1i8t1Llilm Wfl'lfltl-
" 

un:mJ1 '11:1Jl"lt:1<1111f11'l'1fl'l mRNA Ll<l~lth&it1'118'1 bFGF ltil'll<lli'lJ~L~'l'llEl'llJ'WHtJ1!ii"" ~'! 1u 
' 

ni1 il' wui1 fll"jQlil a'WLlil m w tl"lEl'W a <l'Wl m lJl"jtJ <llil fll'lflfl'l bFGF <I lil 1'111 lJ Vltll ll Utl'll El'! tau 
oi wZ ""-"'-] d A"1 .J ;:["i d 

rn a lil LL<l~fl'U!'M f11'l L 'il'lt\! LlilUblil'll El'! lJ~ L ':i'l f1'l~L'l'fl~u '1'111~'YIU ~ m<itJ'l tu M~ 'YI 111<1 fl'! rnn (nude 
. )131 mice 

lil11 lJ t ?J11'1l ~'lf11"l~m1af1'! t<fma a 1111ul1AlJ~L ~'ll'llil11:1J'11 t i'Ju Iii' eNm'l t'il"l'1J t&lu 1111 

• d' ' " 1 ". 'l·'-' • ·' ~ dd ,,( 'llfl'lf1 fl'WL 'W iNElflLL<l~fll"lll 'W'lf1'l~'illtl rm lilt.11 u~fll"llil'W1NU'1l"lu'l~f1flUVl<lll'J'll'Wlil'YllJ(j'Yl!l 

iJu#'l m1af1'! ttl'mi'ifllil a0'1'11ti'lu!ii' fl'! di hi1rn'laf11til'mi'ia1111iJ11ii'Lnlil L'ilw1~ 11J'llu1urn'l 

tf\11111 A tt!il Lf\1111 wn1~un&1L'liuL&i£r"lnt1 m1af1'lLilmaei1111 um1~un&1'11L i'Ju 1 um'lauwud' 
' 

m·m1t1'11 a'lui:.J<1 m1l'11arn&i fl'W 'l1lJ;t'l hm1 <Ntil'mi'ia11111mt1'llil111 Liu hlil Lilmaa111'111 h h111 

til'mi!la1110huumt1 (peripheral vascular disease) iil'lifum1fo'tll h111lJ~l~'llii'1urn1iJu#'lrl1':1 
af 1'1 tau ta a 111~'! Iii' a'! af1'l aaJ 111<iif"~tti1'lm1rJ'u #'I rn 1af1'! Lilu L~ El lil'll a'!"~ L ~'I LL<"~ i:.J<"~l'l LAtJ'l 

' 
~cn'iltn111nu~1'lrnl'lwu1l'I 

" 
.:\I V">i "-'.::: WIV.:11.d Q.11 V 

tJ fl f1L11'W fl'ill f1 i;.J <l'lll'l Ll'll'l'l'll fl'! fll'ltJUl'l'l m 1m1'l L<l'W L<l El lil 'VJ fll'\J Lf1 lil Ii) El'll'l fl1 l'JlL<l1 f11''.i 

{mn'lilllt u tJ rn"l{ f11fl LL uu L {a{'! L cl eN'\11f1fll'l{fl1'11 lii'11'1 fll'lUU #'! Lff'W L~ Ellil fl fl f1 LL uu l vi fl uu ~'! 
m1af1'l Lau La a1111 tt iJ !il'!i!u~'l'11 t i'Jm1~!ii' a'lilm 3J'\Jlil11lJ11'1u <11t1'1'11'l~1'1111il11lJa1t~"'II1Nrn1 

' 
{n'lfl 1urn11111 m'l111 au au a'! w am Llil l'lt11u 111'lilM 0'! ~ t i'Ju lJl lil'lJll'W i'i a nT:11'111'll'Wl lil'll a1 ti' au 

lJ~L ~'l~<1111<1'ltnuf at1<1~ 5 o ml'l 1u1~t1~nm 1iJtnm&i au~{n'lfl mh'l hnm1aJm1uu#1rn'l 

af1'1Lff'Wti'ia111il'n 1 Mi:.J<lfll'llilClllCT'WCl'lLL llWN~ (stable disease) ~'l l'Wfll'l{mn!ii'1mmlilJJ 

t11tr111 en"~ ai1L\'Jui:.J<im1{n u1~1iJ &i w a !il'!J u~~41 L i'Ju Iii' a~ r1111u 111'11!.1 fHl1':1'1'11~ lil ~il fl '111 a 

'1'11~ M' a'! u 5tr&i m "1 urn 'l1 li1u1~a'Vl llm W'll fl'! rn .,{ fl1'11 LL u u uu #'! m 'laf1'l Lfl'W L~ a 111 

m':l~ rn1{nH1 LL uuuu#'lrn'laf1'l 1'1u La a 111 m'il 1iJ<1111'11u1 lil'll a~ ti' au3J~L ~~ 1 M't~mN 
L 11lJ fl'W~Wll l 'Wfll':l{fl'lfl l 'll'llJ~L~~!ii'1mn Ll'IJJU1Ulil !il~if u~~!ii'a~ 1 Mfll"j{f1H1LL uumm rla~i{a-r~ 
!il~Jmn~1~rn.,u"l11111J1 l!ii'~11:1 Liu 1u1um{uu1~mu ua~ui:.Ja~1~1i'i1N1~1:1~1:11n~1 m11'111 

" 
tJ1~ lJ'VJ Bill W'll El~ tJ1 rJ ll ~'! L ff 'WLa '1 lil !ii' Cl~ l °ll''l~l'I~ L 1 '11 &J lil lil1 lJ U "j~ LiJ'IJ i:.J<I !'.111 'W1 'W fll1 Ell L lil lJ UlU lil 

' 4 'II <:$ Q.I QJ "I Q.I o' 61 132 • 1 " 
(complete remission) nm11ilElflCl'W3J~L 1~111tJ11lJlill1<1~fl11'lfl1'11 L'W<llil1'Yllil<lfl'l ' am~ 1fl 

lil13J i:.J<lfll'llil au au Cl'! LL llll CT3.l1J'lW WU 1iilu i'ltllJl fl LL<!~ fll'j Af1H1ci1u 1 mli Wllll muu#~m1 
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LL<l::LL U<lW<lfl1'lAf11'11W1'l '1 Bri1-:a 11m::<11J LL'1::1::i''lnTrn-i'1'lA11lJ!il1\i1'11l'l~hhllu'iJ'l-:i ti\'1 

B cll'l L 'liu 1111 LL mJ'l~U \i1 L 'llii ii' lJ:; L ~'11'Wfll'H'I\i1'11Nfl11ilu C'l fll'l<l{l'! La'W La B!il'll B'llJ:: L ~'! ilfflllJ 

f.11Aty 1 'Wfl1'lLLU<lW<lfl1'l'Yl\i11.'IB'l L'll<l<i''l1<11J\i1LaB\i11 uBi'm::Wl'l '] il'1fl1'1W::LLelflW1'ltlti
104 

LL<l:: 

w ol1 • J w ol 1 •1 • 1 • ' ol d 1·' ' .:!tw ' w ~ fll'l'lfl'tll'YI elW<l'YIB11'11::Vl'W'lB1'iJ lJ !ilN<l tlel1LL'l1'W'!Btl '] l'l'l ufl11tll'l'!W'U11'1f11'JW::fl1'lL'iJ'lqj 

~ 1 " 1 .:!{ w • • old ; " • 1· ''" w ;/! "' L\il'U \il'll B'll.Jn 'l'I 'Wfl1'l'Yl\i11.'IB'l'll'Wf1'Uel1LL '11m'Yl'i!\i1 L'll<l<llJ::L ':HL'lll u \i1'l'W'WLL'U'U'llB'lfl1'l~lf11'11 

U'l:: LUtl N '1 fll 'lil'U C'l fl1'l<1{1.:uama B lil'ii'l !il1'l L llmL 'U'U orthotopic tj'l IJ:: L~'l L 'iJ'lty L&i'U Lm 1 u ~'! 
v.d cvo' .X .c.i• 0 

LL 1 \i1 '1 B IJ'l'IL '11 l.Jl:: <llJ'll B'l <l\i11 'YI \i1 '1 B'l 'W Cl fl'ill flt! fll'l fl Cl flLL 'U'U fll'l'Vl!il '1 B'l'll'lB Bl'W'iJ1 fl11'l<ll'l'iJ1 

L 1'.lu iii' B'l Vl'iJl'l wi-i1 fll'l i'1 fl'tll'YI \i1 <l Cl"l fll 'lf 111'11 LL 'U'U iluC'l Laml'I B !il,f 'WL 1'.imL 'U'U 111t1 111i'mi 

1. l'lTUCl'ltl'WlJ::L 1'l ( chemopreventive agent) 'l'lf miiuC'lrn'l<l-i'l'lLii'ULl'!B!ilriCJ'WU!il 

L'll<i<i'IJ::L~'l LV11 ti'lt1il\i1l'Yl\i11.'11N 

2. fl1'lfflB1W'llJ ( adjnvant therapy) 1'11miiuC'lrn'l<l{1'lLaml'lBlil1uil\ili''Yllil<lB'l~:iJ 
tl'lm w L 'll<l<i'IJ:: L ~'l L Vl il'l L~mfoil L 'liu 'l '11mYf uYi11'1'l fll'lU \i1 L 'll<l oi'IJ:: L ~'l dl 1 tl'l ti il\ili' 

'Vl\i1'1Cl'l 

3. fl1'lffl1'11 (therapeutic modality) L ll'Wfl1'lAfl1'11'Yl\i1'1Cl'll\i1 N1.'l'll1l'll'l1iluC'lfl1'l<l-i'1'l 

s ~ 'l w ; ol ; " old • 1·' ~ ~ 1 "' • " d • L<t'WL<l B!il 'W<le11'Yl\i11.'lfN'l'IL'll1.'11.'llJ::L 'l'l'l'l'i!\i1L'll1 u L'il'l'lJLel'U elL u'WflCl'WlJ::L 'l'lL 'll'l'U'lBl'l 

• LL1.'11 

fll"i A fl1'11 Ill 'lei Cl'U <l'W EM W B fll'lf fl 1'11 LL 'U'U ii 'U c'l fll'l <1{1'1 La'IJ Li'! B lil'iil L 1'.Ju iii' B'l fl1'11'W \i1~\i1 
'11lJ11'lU1.'111'l'Vl1'l (end points) 'll1J'lfl1'lff11'11riBt1'il::L~lJ!ii''Wfl1'lAfl1'11 Ul'llJl\i1'll'W1\i1'llB'lti'B'WlJ::L~'I 
ri 1J'W fll'l 'l '11 m ilu c'l fll'l<l-i'l'l Lii'maa\i1LL<l::Lrl1lfll'lAfl1'11~'W<l\i1 fll'll!il N<t'l::11i1'l'lilfl1'lAfl1fl • 

<V~,% c::.J1v"" ""o'<Vo V.!t 

<11 l.Jl'l ll \i1!il'll'WL'W11 IJ:: L 'l'l'l'I \i1'l'Ul'l11J1 \i1'l1'i11 L!il'l1::'11'1J'U'ill'W1'W L<l'W L1.'l 1l\i1 

v 1) IJ <l fll 'l i'1fl1'11ri11 'W !il ~ il fl VI ui1 <11 lJ1 'l ll L vi IJU 'l:: ll'l'l ll ill W'll eN I'll L !il ilti1u \i1Lrl11 'l '11~1 IJ 
" 

tl'U ill ii u C'l fll'l<l-i'l'l Lau Ll'i 1l !il 1
36 

fll'l A fl1'11'Vl1'l A~il fl 'l uu'iJ'iJti'WtliJ'n 1111 fl LL uu fll'lA fl'lfl N<l'll 1l'l • 
m LA ilti1 ti !il L tl~u rn Yi uu ti' u m'l 'l 'li'm LA il ti1 ti \i1~11J nu m ilu J'l fll "l a-i'1·ml'mii 11\i1 A11i.J <hL ~'ii 

g 1v "" :::; "" d '[ d v .J.=l ' ,.... ""' 
'll 1l'lfll'l~lfl1'1lfl1'l 'lll'lll'JUl'l'll'l'Wl.J::L 'l'l her- 2 mJ::L 'l'l Lel1'Wl.l'l'l'll1ll'l1 herceptin "i1l.lflUl'l1LAl.I 

ti1ti!il 'l u~u1ui.J::L~'l Liii'l'Wl.l'l::u::~L 1'.Jumfl 
137 

'1111iL1'.JuLL 'Wl~lil 'lunT>Afl1'11fl1"i 1'1i'mLAiiti1ti!il 
" 

~1i.JnumEl'uJ'lm'la-i'1'!Laml'l111i11 u L 'lAIJ::L ~'l fll'>AflBlm'l 1'1i'm~1i.Jnuu uud''li1 'li <11m'l11i'lil 

ti 'l::ll'l'lllmw'll v'lm LA iiti1ti!il L 'liu fll'rnuti\'1 L~fl <t'l'll 1l'l ti' B'W i.J::L~"l LL<t:: L vi l.lfll'lii?i'immN c-l'u1il . " 
'111'li<111J1'llll\i1N1.'l'l11l'l!'l1UUJ'lrn'l<l-i'1'lLa'IJLii1llil111i''l1\i1 L ~1~'W ( \i11'l1'l~ 3) 

'ili m 'l ~ u ~ ET u J'l rn '> L 'ii 'l ty L &\ u lm'll B'l ti' Bu 1J:: L ~'l m 'ii '1111 !ill \i1 u w Wl u1~ ii L i'l111 i.J1 il ilu C" 
Lamii11!illlilum'l'l (antivascular targeting strategies) tii'1Bcll'lL'li'W miluJ'lm'l~'U tubulin 

( b I. b' d' ) 138 
' b . A 413

"
140 'b d' o1 w • f tu um- m mg agents L'll'W!'ll com restatm - anti o 1es 'l'l'iJU tissue actor 'll<M 

Lama11\i1~a-i'1'l 'l m.i '111'l'l1Liililm'>LL~'ltii'1L1'.lu~miialil 'l uLamaa!ilif u ·i"' m'li1mm'l!a<i'11<1a!il 

.oi .d v 'l • • 1 ' .,, ... ,n 39 "" o 'l v v <OI }I ,,. d .J 3 "f .JI 
L<l 1l\i1'1'l<l'll'I '11l.l\i11Elfl<l fl\i11'l'11<l1El1D lJ W<l'Vll '11L<l'WWB\i1w1lLLa::L'll<l<llJ::L 'l'l'YIL<IU'l b!ilill<i'W 

Liifllil L miiil'\illEI 1 tl~nm W~1::'ll1\i1Lii1llillJ1L~EI~ 'ill~~fl~111ii'1l'lLLfi'tltym~mm'iliiVlB'l1~8N1.'1 
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•• t.11UUfJ'IJfl1";Hifi1tl matrix 

Marimastat 

Thalidomide 

Squalamine 

Endostatin 

TNP - 40 

"' .?: "' ... ... ., 
u1uu a~w1 n'l~Cl!un1'JffJ1~tau 

l~Ufil 

SU 5416 

SU 6668 

Interferon - alpha 

c 225 

Anti - VEGF antibody 

flut.:il~'U-a'l'.ltf matrix 

metalloproteinase l'!fl'lfilvi 

1um1rn•u1rnu 
Bu~\! NHE 3 ~.:illl'W\111na1-:iu~nuan 
• tl~"u a an'1H'ltma• 1'i 1Yl,mJ 

ii'rnf, 1 tJ,iiu~~ avl11J n1'm1"" "' •'11<ia 

Bel - 2 """ Bel - x L 

"' J;: d "' ,,, . 
UUl'.l'llfl'IJ'llE.llJ methionine 

aminopeptidase - 2 Vh1-H' i!]-.J'O'J'lJB\l 

~ .. 
"u"1myqjlf\J"01n VEGF 
<V J;: ., "' ... 
"umo(jj(jjlfll'llnm1u VEGF FGF 

Uo• PDGF 

m•~m'11oil NK o\ilm,11f11 bFGF 

Uo• VEGF 

ilut-:iW11~u epidermal growth factor 

( ECGFR) 

Bu j-:i n1 'l a{1-:i Hf u li~ fl Vl'Vtl..:J 5 fl J.J 

uh ii~ : VEGF vascular endothelial growth factor 

FGF fibroblast growth factor 
PDGF platelet - derived growth factor 
NK natural killer 
BFGF basic fibroblast growth factor 
EGFR epidermal growth factor re 

S6! 

ir'llAd1~~0J1nn1vin~l'l1i'.lVla1'laflvi 

'llnmutlo1111n (dog fish) (ifo~uu 

a-,,\il'1rn1vlmi'1 ) 
" .% ... ... uantnlil1n L'liaal u fl-.:ian tif'Wlaa!ll'll a..:i 

l1~ murine he1nangioendothelioma 

cell ) i.l12Jldtlt:-Ji:i{111\11fl~5ei' Pichia 

Pastori 1vi1Vlu15~uq1f11fl'J-:ilJYl15mf 

lvl'lln Fumagillin 

Tyrosine kinase inhibitor 

Tyrosine kinase inhibitor 

"' .. d ""' .J' J 
~om~1 n ''11oo•~Yl rna\ilm1 'w1"'°"'1'1 

n'•~u~hv b~a 
Monoclonal antibody 

Monoclonal antibody 
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w "'1 • w .:ll ~I ""141 .,,...:,,1.J 1w~I 'l ,,...,.. ~'lh.><>1 °""""" ~ 
'lll'IL\ill'J'l\111ll'1lmlil111un111 15'Yl<n'il 111u1n!J'IJU 1'1Bfl11 b'!llll!11"Jl'll~ml~1lft!'IJ11'Yl!'Jl ;1ffttl 

" 
Au Vil U'IJ~~l L 'l'fl ~ITT fl L 'IJ<i.lVI <HHil La fl lil~<J-i'l'l 1 VI lJL 'IJ n au lJ~ L 'l'1Ltf:l~1 "il'L \'Ju L i'.11VllJlti1 u !11'l{rnn 

, 4 d • d. I • tj 0 I " 4 

L'IJU W<l\11 antibody 'Yl'illLWl~'Ylu<!Slilll!Jlt<l~lJu1~"'Yll'ill1W 

m L1'1ilu1u1i1llq'Yl~il'u~'lm·rn{1'lL<lmas1111 u~1'1mt1 1 mlli11'Yl111mNi111.1'~1tJ t\iltiiil\il~u 
.Ji ""' ~ 1d ~I • d "" 1 w , o w a.i "" w 

LUBlJ1111'l1'ilLL<l~l\ili'l11lJLu<l!JULLu<l'l\il1'1 '] 'YILfl\11 111LLfl 'il1U1'W'IJ8'1LlJUL<l8\il G!fll'.lft!~'IJi'NW'W 

..... "'4~"" " .:IJ .:IJ .. <:.'! .J 
L<IS\ilfll'llJ'IJl\11'/J fl'lL'IHIG!VIG!fl\ilL<l!l\il Vl"Jflfll"j\111!J ( apoptosis) 'IJ ilWll<IGIVIG!8\iltf:lBlil LV'l"Jfl1 

VllJ1tJLL1J\il1fll'l<J{1-ml'ma8\il Lil! VEGF bFGF LL<!~ IL-8 fll'liil\il~Udla111'.ll'iibll'W'l~l'J~ '1 l'W 

&1' u1u m'iii\11.J ~lrn n VI~ a hi L VllJ'l~ <JlJ ii'11Ju~'l ii fll'>W 1111u·11i:l fll"J 111"Jl'il mh'l 5u ~1111w<i'll8'1 m 
" 
il'u~1L<lmaD\il 1uc!u1t1 1.lLui m.,111.,1'ilm'l{'!a'lil'ilii!J Liu rn.,111·n'ilammL:iJL Vl~n hlvh 

" 
(magnetic resonance imaging) LL<l~fl1111111'ill'l~ma!J'!<!~'l'lamL'l'IU'l (doppler ultrasound) 

d • _ ,d • I d • _ ,d • I • ~ d di " ~ 'i' " 
b w <ll\ilfll':ilu<!tl'WLL u<M L w 81111fl11L umnm u<l'l'IJ 1l'lLlJUL<l<l\il1'JlJ1 L<l!Nfl mnin 1'1 Ll'l'l'ltl11'l'IJ <l'I 

Lamaa111 LL<i~m.,'/li1'1J1u (permeability) 'llB'lV1<1s111taa111 1i:l~h'l 1 mrl1d'm'iliitl1r-L!Jm1lm'l 

llilU"J~i:l'YJ BilTl'l'll fl'l!Jl U'U~'l fll'J<fl "j LU'IJ La a lil l '2- l 4' 

N <1'1l'11 LA !J'l'll cN fll':i{fll'.ll"J~ !'J ~ tl11i1 !'J !'11 U1J c~ fll "j <if l'l u.r 'W Lail Iii Sl'il hi U"Jl flt) 1 u 

'l~Vil1'lfll'li'lfl1'.l11'111 l'lllil nVl~B 1 ml1111'Yllil<l8'1tt11~1'J~u111 LLITTB1'iitl1·mn 1 uml'lVlil~ td i'l 1 iXm 

Lllunmm1ii1un1.lobmh~Liu m1wum1Lil111m·nn~1'1JO'lLL'll'W?J1 (spastic diplegia) 1uLl'11'1 

~L llu hl'l L if 8'lBf1'/J i'N L5ut~B\il'IJ811'Jl)f1 (infantile hemangioma) ~{nm'111'Jl'J1 am111BL W!J'li'l'W 

8avJ1mu n11V1tl'l1'l1" m 1wu m1i1il:1Jwu51~V1i1'l1~uu LL ~'l iil1 lta~ am l'l !il1'1J 8'1 ~ iJ la B 111 lLa~ 
91 w .,;i 66 o "I w ~I 1· 11 wd "-' .?:: w w .<\I <>1 , ~ w .a 

f1111J'l11 WULG18\il 'Vil t V11ll'il L u'W u lil'YJl'Jl!'J'U!J~fl11'1':i1'lL<f'WLG!B\il81'\JlJ W'11111l'l~'U'ULL?H~J1Vl'l8 

'1<11 !Jlil1'11 eMi'l lJ La 8 lil i\11,,, ill'\! L fl Iii w <i'li'l'l l Am La 8 \il LL ~'l lii'1 w Iii tin WVI~ a La i'l \il iJ 8 f1~1 l'J fl1 '1Lt<I~ 
ei1'\Jil11 iX &1' lJ1!J~m ">Air1 l'i!Lrn~V1<10111 Laa111 r\1 L"lu'\111'11111'1Luw1~1 u c!u·ma'l mu tLNa 1 u&Tu1!.I 

•u 'IJ'Uq 'U 

ti~ L ~'l~{n1'.l1m1!J m U'U C1 fll"j<J{l'l LU'W L~ 1llil 81'il m 1.1"11'1 ni1tl nm fll"j<J{1~ LUU La 8 \il'IJ 8'l "j~'IJU l!!u 

~u~fi111tlnm1tl Liu m1w1111'WlmN corpus luteum 1u~V1tj)1 Ll<i~m1a{11Ltl'maa1111rn'l'Yll':ifllw 

l'1.,.,.r)f]111tl n iii m., L i\l 111J tiii u t 111v D1 till n~{nm '11 !'J I'll iluif 'l m'la{1~ tcl'u L~ 8111ill'il:11fl111tlniii
1
" ii'!~ 

JU ~1 i'l1'lW1111'W1 l'Jltl1J~'l fl11<!{11 tau la B lil~'ill L Wl~ ITT B La'IJ ta a \il'll S~ ti~ L ~'l llil!'J m i1 l'J VI '1° fl fll'l~ 
11<.1 f11'.lft!dA'l'l a{11'/J <N Ltl'W La B\il lJ~ L ~~ ll111 fl ITT11'il1 fl Ltl'W ta a \ilU fl m 

m'll"il'm1ruif'lm1a-l'1~Lamaa111 1iu TNP- 470 ~1i1iluml1"1ilu1u111 Liu mYlawm­

ii\u w1A!lLtYi'm'IJ<1 tL<i~ 'l'l'l'll'1<11lrli'lffW11i;lif am1m<1~t1q1'lll{ni;1 h0m~L~~?liNl'Jll.l'llJUlUlil 
1
" tJ.,~a'Yllimwv8'lrrrl{nHd1t1r'\'uiJ~wu 1111"lum1'l"ll'm~1t11i'u1''la{n1'.l·1 

'li:lm1w 1111u1m1foi;1111"1 !.J~L ~1151 Vl:iJ ?i a ~u 1nm1 l tl~irn Ll tla~~ ,11,1~·w 1 urrn t'll"lGJ 

1mu1111v eN L'l!a '1i1~L1~ m1a-l'11 Ltl'IJ La a•1L1'1 u l rlm~u111 au V1tl~ 1um·wil"lGJ1m1J 1111Lt<i:m111~ 
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t " • tld ti ~ d d • • ~ ~ 'I • fl'i~'illtl'IHM 'lfllJ~L 'i~ffl':ifl'W'l'llfl1'H <ll'J'WLL i:M'111Ntl'Wl1Lfl<J1'11 eNflUfl1'il'il'i(\!Llil1J Llil fl1'lUB~ 

n'Wfl1'llilll'J'118W11'1lllJ~L~~ ILi:!~ fll'i<lfl<lllJLI 'W~fl'l~'illl'I hfl L yj 8Wlill'Wl 1'1f't \'.Jub'i'.h'l'llJlEJ 1 'Wfl1'i • 
• ., • ~ -~· 'i"'ld ·1·" ' 'jfl1'fl L 'lfl fll'jfl'W'WUfll'llLfl'il~'l'ltl'Wlil11'H 'Vlt'IL 'W L<itl genechip Yl1 'l'lfll'l~lfl1'111'111l-!Lllilfllill~ 

'l~'l'lil~ 1'11'1lllJ~L~~Lli:l~l'11i:l'1tln&iTlill'J'lLm1nf 'li'Jt1ll1i:fo (fingerprint) '11i'l~Wl~'Wtil 11ii'<l~lil1fl 
" 1 !V .,,, "'""' "-' t d' .J " ' .J .d w "" t " 

LL<l~'l11il L 'i1 Iii:!~ '11'Wlill'W115fl1'J'lfl1'11 'lfllJn "l~'Vl'illL 'Wl~l'ill~'il~lil8i'JW'Vllfltl1'lJi'J~flU "lfllJ~I 'i~ 
• 

t Ii) l'J Ii) 'j~ m 11' u ff~ fll 'i af 1~ L<i''W I l!l a lil i'Jl'il L \'.I 'WlB fll 'j-'l'fl 1'11'Y11~?i1u1 UlillB'l'l~~~1 lJ nu fll'j-'l'fl1'11 

5u '] t'liu m'l-'l'nm hfl LlilEJfl1'i1luff~il'il~EJfl"l~~'Wfl1'll'il'lqi1&iu Llil'llfl~lJn ~~ (anti-growth 
~ .J 21 o' d ,,. .::\! 

factor therapy) 'l'l"l8Ell'Vlfl"l~~'Wfl1'llil1EJ (apoptosis) '11eNL'11i:li:llJ~l'i~Ui:l~L'11i:li:l'l'l<li'llilL'1i'llil'lJeN 

" lJ~l'j~ 

U'IHfiU • 

d' .J • J; Q Q .:II 'i/1 ~ • 
( primary tumor ) LL<l~lJn'HYltl'W'lfl"l~'ill!J 'l1lJ'YMlJ~l'l~'lli'l~LlJlill'1i'llilA11lJL'lJ1 'ilt:N'l'l<lflfll'l 

vlu\i1um~?i1'l'VIEl1'111l~fll'i<lf1~ t<l'ml!l i'llil tl11 tlcifl1'iWlill'Wl'llim1wmmru'1 'ii'! tumor markers 
~ " 

L'V1 fl iJ fl'Vll~.'j~ i)l'JiJ'iiUtJ Ll<l~i!i fll'i-'l'fl1'!1 hfl lJ ~I~~ !ii1~ '] l'l11lJ'li'1'Vlltl'11 eJ-< L~ eNiJ fl ~~fll 'iYlU'fllJ " . 

W<llJ wmum1lJf t mi1ii'1tlcinl';liluGJrJu1uun~~'Vlfl'1lillil1u'lrn~!ii1~ 'J'111l~ hfl m1ut'lh l'iifi-.vlu 
'IJ 'lJ 'U 'I.I ~ 

~pum~?i1irm1'1I ei-.m.,<1f1~L<i'ml!leililtLl:l~?i1imn hl'llJ~I ~ .. 'il~'ll11 tl~ii51 mJ 'l 1um'lfnm hfl 
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