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F—T WARE=R

I 4: ), (angiogenesis) JEIHTEIRA MW MZERE -, LIS HF5507 T iU 4 B 40
Mt #2, “angiogenesis” —ial4G LT 1900 F—iTiEE ERARKMNIEX, KERE (4
HELSIERRE) L. “angio” EME, “genesis” FHER, ME K4 (vasculogene-
sis) BN TR B HS &R M5, mSH.oraMRE 4, i s E 5
MR A TN PN B A . B R I S B SC IR T RIS R, RIBRE P A& M T4
MU ERR . R, AR ME . mELZAEX ALMBERERERERE, SHFEX
AL ST AVE I IR M BAR M e R B S

P i B A A B AR 40 4 FE IR AR L A R g R Bl AT AEUB U I, &
BT ILEER: /NMEN KA RAEIE, MR ERORER, AREERPER.
¥, NEARAZIPEER, FERAYESERFNEMANE . MRELEAR TR L
Fi: DFETIME (mosaic vessel) RPN B 40 M 0 73 #50 ) e 738 40 Bfa 4 5 A 18] HE 5] 40 38 1M %
MK (vasculogenesis) B il ¥ BB #8 k 15 i P9 B2 AH 40 B OB L s 1 A BUAULES
(vasculogenic mimicry) B8 ARSI N R ARG B B RS ; NEES (in-
tussusception) B[] FRZHZR B A B A WML E S 5 FiE M & i 8o

g o A R P A K F A B R B AL il . Folkman $2 t g i % A= UK #2204,
IWHME AR BEKS T AR, MEREFEMBEMHMNESR, MEELE
1~2mm WERSEER (Y100M48) BARERA; RZ, MEABEREEA. 1
X ISR B PR B A BT, RERPIMERT P M EENRITEEK. 5L
AT X} Iy 40 O A B AR AN IR, AR I A BT X R R B L, 3 e A o A
I3 A AL AR AR A B B R E FRUER, BRAE A MIET

I B A B TF SR A R, AR I A R B o AR A2 I B AR LA B
HE, MEERSERRTMEERWREHEFSMHEFZREE “ A& M. MEmn
B WA BUE 2R FHEZ A/ sSnE EFE MR,

HAl, £l S5nEEREXHMEFEX30 LR, MmENEERKEAF, o
BWE. WEMES, ERZE5NEERAXMNEFH, VEGF (MENEEKEF) 2
EAEEHRNEBEENMEERE T, HE AHA VEGF RIEM R H1E VEGF - A,
VEGF -B, VEGF -C, VEGF -D, VEGF -E fI§&4KEF (PIGF), 7Em &R A
Frp, JLLL VEGF R HZARTE il B PN B M e A AE K R IPE ARSI EE

VEGF TR #%5 L8 Y B AR 385 R HE T HEAEA . Mfdfk VEGF 45431321k VEG-
FR bif, ZER4E "R, BERBERRL, BETHSRELSH. ¥,
AT EBNAMAXRHES ST, ANMRELEYER. VEGF fLLERME N K AN E
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spRIE

FRE R/ RRAL, W PLC —y. PI3 3KES . Ras GTP AGMGEEE A Src KIE% . VEGF
S 0B P T AR A K R S Raf — Mek — Erk GEESSCBAY . BESh, SR (hypoxia) R AP
WML R EEWER, MEEKKETHEOLE, REKBAL, ER#T—ERRK
BN L R BRERT B R — RV I B AR R T R ORISR I B A R A
1 DNA #3 Jfa5E mRNA, BREIE T 7= 1R B F HIFlo AT4EA AT DNA ok, X4
T 2P R R fAE s R R T, B a4E VEGF, bFGF, TGF #1 TNF. i
VEGF Fl bFGF $ik g R il ¥ A i B B EE I i

by IR Eh N R A . SRV AR T LA A B R R AR A B I S IR I A
HifnBHAEE . Pok, H5EA, ke R®, REZBHHAARES. HTHE
0 M 3 7 5 S0 B T 0 1 v LA B R AR o A R T KSE S R 3R R R, A AR L
g, RANMERSHM ., Yk, BERREE. LERR. LEANRARE
AR, FUR ChNERRRAEFOMM) ERHRNEEK, ERER TSRS
bk, MRIEEMNRE STIRME R L —RFINBLS, MR REER
PRAESS (8] 43 A0 W AT SRS R] 20 A i e sh ik . AR ] R R I /. (IFP) 3, fi
M E AR R, MR A A IR EMBR PR X L MR R 5 X B 8 1 AR R AR
i, ARITHOT . 9T RS T RS2 MR R REEER, AR I AR
R R AT BT 52 60 EE IR

HABHREEK . BERERLLME (Anstotle, 22JTHT 384—/AJTHT 322) 7EAth
HIZEAE Parts of Animals FRFARMIC T T MG B/ S5 ) H 18] XS AR ) I & % O . 1863
., RHEERM/KW (Virchow, 1821—1902) FEfb i) ¥E Die Krankhafien Geschwulste H13
RTIEEAEEMMERISR ., 1868 4, &AM (His) M7 ol fER A E XS XG A i
REBCATERIIFR . 20 tHaE 40 £, —SufF 5 AR B LN R 21 Mod ol 5 5 M4 A 5L,
BT AR R —Fh RSO, B A KA BIMER

e bl 1L A A S BRI 3Rt R AT B ORI R ¥EAB 588 (Folkman) #42
RIZRH DTER . 20 thed 70 £, BNV ERRBRERE T MR THREERAR
W—— AT B3, BB AR TR A M, SMTIR MR F WU, BIfE
EERRENEZH (FRB2EFEE) b, B -HBABERFERWARE, HH@iRy
“HHEET. R, BRERFTRT, MEARNE. SR THAHE, R T mEA4 g
MIE (angiostatin) FINKEIME (endostatin) , EH FTIFAHI T LRRT 389 Fit ¥,
R TANR B R 89 TR, M8 A R i R B & T AT R B s 254,
Bre s AR 548 TMARE, @A T HEAE EFRZETUME L BIRIT I
Ak,

In 1971, Folkman published a seminal paper in the New England Journal of Medicine, pro-
posing the hypothesis that all tumor growth is angiogenesis-dependent. This founded the field of
angiogenesis research and opened a field of investigation now pursued by scientists in many fields
worldwide. Folkman’s laboratory purified the first angiogenic protein from a tumor, discovered the
first angtogenesis inhibitors and initiated clinical trials of antiangiogenic therapy. Today, angiogen-
esis inhibitors have received FDA approval in the U. S. for cancer and for the treatment of macular

degeneration and are also approved in 27 other countries. Largely because of Folkman’s research,

[:]
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the possibility of antiangiogenic therapy is now on a firm scientific foundation, not only in the
treatment of cancer, but of many non-neoplastic diseases as well.

DNA SUBHESAHMEBAZ —, W IREKBHIRZ (Watson) WPK i 4L M2
7 AR B R SRRSO IS . B AR BURFFT 0 T S N SRR R 2 FRR T AN & 3
W&, BEREZIANRIRDE, 1961 F, S FRERD| % EEFE RS TR,
1145 4% 0 4T 0 A AR B SR AR RN 2 B & AR . FESER T, R @ RSN LE
BB/ NRAMEAEE RS RS, AELSAEHAE/DLEREFME; A L%HiMn
ik, B B AR R BB 4E R B/ I R T

1971 4, B SEALE A CMATAMERARER_ R e T g o % A AR S . th
N7, MR A K A RSB T I A AR, B R TR B AT bR e

1973 48, HFFEA BB IO IBE 38 K o0 B8 45 37 N B L9 SE R BUR AT . 1979 4, 85T
SHEEV. T BHMENEHMHIEESR, PR AME IR i B AR R b B 1 it AR A B
5o WE, —RIVMBEABEBARLH I, MWLM ERER (chickchorioallantoic
membrane, CAM) BER) . MERBAHARL | TR (matrigel) R,

20 22 70 AEAK, WFFA B HHA R A o) i PR B AR RO I, X AS R
AT E PEE BT AT RE . (B R BEAM RN 5 Su37 A ) 1 82 il T ks R 58
WG IR RYER AL, FERIAXT MR EIB RN, B —&RBF 5 A 5k i i i
2 OB IE —HE B, R RERUCIGST A .

AEEME, 7EMEMEERTBHREER LA -F AN ERL. TNP -470 2
A K ISR — TP Re S A 30 0 M0 P B A BRAE R I B, R 38—k A IR SE 30 47T
M A MY . TNP -470 B BERF 8 EX—4 “HBR" MflF. MRS TREMHE
1% (Ingber) TE—WIEFRNEAMAT, BARKBMMPBEAREITS, 51IRMN KL HMMRK.
MBI R B RAREH 2B WA EN, EEEAFE A, mR
HEH RS A MH IS RMDE, RENAERHALERT TNP -470,

1991 4, BTEZN (Weidner) . M S S RAIIEP RO EEEFBL, BEmE,
F—WIRE T MEERESMEBERXR. WfE, MSERNE. fivRE. ME. 26
R PRI T X R

BIE 1977 8, 7 IL5E (Sugarbaker) %5k WA BBk 22 R & Ml & 5805 B 500 g
RIRGEAE LS. 1994 5, B ELREMRIGE (OReilly) WA Lewis filifia A9/ BUR H 203
B Mg EOEBIENITY B, 4R angiostatin, XY A 58 &M &/ R T B
Lewis IR, LAZRMIAI T, BREG B ETE 1997 KRBT endostatin,

HAETRTS B, M8 A BT R SR O A LS, REFBREBEET R, &
RECCHT . BRIEMS . BRI R . ShBKRAERELL . BIE T . FEABSA. FIRK
R . REREIESE . (RREIM B A RN TR O MERR . SHEBME. Db AEES
o M B AE RIS TE RN B B 20 B ] M8 A AR M B A2 R (therapeutic angiogene-
sis) PRI
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1. VEGF ##I5

Bevacizumab (F§ih4% : avastin) B —fPBATTRESIA, T 2004 £2 A 26 HEEBXEEE
mRZYEIR (FDA) it b, AT —-KBIrg s EmE, X2E D VEGE il
F. Hurwitz %31 900 28 E#B BEARZRTHS ERREEHTRKRE LR, RAHER
Bevacizumab B6& IFL 5% (5-FU + Leucovorin + CPT211) fbIirI B E S REZILITH)
BEML, HPAEFRTEHER S A Bevacizumab T4 VEGF HIKIGST FEAE —
BB ‘

2. e BEAMMGIR (TIMPs)

TIMPs 7] L\ 55 & J& 5 B R BEFE S5t 25 ST M L IE M . DA T 7 1 400 e &7 5 o ) % 7
MBI BEIR, M fhE AN, BRERECRKE (MMP) FRERILTEITANEIR
BEESRAA, F TR HIFR TIMP o] @ 5 30 ) MMP #7554 P& N K 4L 3278 . i
UK=L

3. BEEMENEAEKZLY

BHEREMEEY ¥ EREFE, EEHREYIRRHARAAERERFRY KEE
SRR A 225 8 4FARWHRR , BB A S — AN B B P R 30 ) T
Z—RBE, 2005 45, BTG SFDA Al dh—KH e, et EiTe: (BHEH
®RY WHEEPERBEEE, KET "B HEPTEEHEEE” 1 “2008 FEEFK
B2 %%, 2006—2008 FiELE = FHUA NCON G IREBRIEE (FER) 1ERN8k
B/ N —RIBT Y, BEC I — 1 BEA & EF RS

2009 24 F 16 H, FHRF 2008 F£EH ¥ . FHF LRI RS 2008 4782 2R i
fL B R ST . R E R BURAELRT AN R #1T T RE, BREHBEN 2008
FEEREARRKPELRBESMT S, HEZHL,

During the past five years, the Food and Drug Administration ( FDA) has approved four new

treatments for advanced colorectal cancer. Two of them (irinotecan [ Camptosar] and oxaliplatin
[ Eloxatin] ) are traditional cytotoxic drugs, whereas the other two (cetuximab [ Erbitux ] and bev-
acizumab [ Avastin]) are monoclonal antibodies against molecular targets. Since the FDA granted
a surprisingly broad indication for the use of bevacizumab (i. e., together with any fluorouracil-
based combination, not just IFL, when given as first-line therapy), the antibody could be pre-
scribed for most patients with advanced colorectal cancer. With approximately 30, 000 to 40, 000
such patients identified annually in the United States, the fiscal impact of the FDA’s approval

could exceed $ 1.5 billion each year'®’.

(=) Bympdis sty
BFALTY L E R G AN HAR., B JLEMR A, Ry,
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K- e i) A e T 5 5 4D ) R £ BT PR A I P B ARG, SRR /NI LS
RIS BALST . AR4E Miller %7E 2001 43 H A0 I e 5 SE B 28 UHL ML 7B R AL TT 2599
MO EARE . B BOESEAH M A R T 2 E R A SRR . KB, REHW . LE
E MR E WMo

A5 EL AT A2 10 55 A AR T 0 E B A AE R L s . OLMRE M8 A A AHC R 1 82
A, AR A A AR TR M AR K T SRR avasting YRR E /L AL
MEEF, MPAEIME (endostatin) . @LL VEGF Z{& (VEGFR) H#s, fn VEGFR
BT FLAEAR/E (vandetanib) | KFEFEE . DCI01 %8, @ULIAIMISMEF LS, WAL
BEAM -2 (MMP -2) $0HIF% . @ LU 8 A K2 40 M0 9 5L 5. © LARRT I 8 P4 52
A RIS ANEAR T ARENE.

VEGF {5 53 B 2 g i A A . IR AR 4K SRR I SR SRR B AP 9K, B g of 8 A=
IABIEFY &L VEGE {5 846 S B A, JLER T HRMEIE. DM VEGF 1,
1 VEGF [ CHEEZH TR AT B & /0 HURMRIE « IR o4 e B PR R sh i B p VEGK
iRk, QVEGF shfntEdiik, HmMHiihnT LIRS VEGF M45&, Ml VEGF {E
Mo EBHANEM VECF BIEEHIIK avastin RH PR . OVECF Trap B —FflE
HERRANEIR, BB A VEGFR -1 #1 VEGFR -2 M4IMAMNX —E 3R E& B A RERER G
(M Fe B R RL, HILERESTEIRHE) VEGF 454, VEGF Trap fEN—M5IFHEA R,
AEBER I VEGF 254 | Ak iy R4R 32 4k VEGFR — 1 fl VEGFR -2 | ° . & 5#FH
VEGF HyZEFIJ) Lt VEGF BFiREHiA S VEGF B3 S5 100 ~ 1 000 %, @EHLHT VEGF K&
HZRMMEAEM, mEkxt VEGFR KM s HLIAR 51 8] VECK TR LA AL, WMAH
Y5 VEGF Wi%546; VEGF Z{Rpy X HRRATIME VEGF Z{kRik, MMFHNE VEGF #{F
S M. HT VEGFR HiiAR[[A] VEGF FE4+#E#i 5 VEGFR SN Ig KE54, BHWTT
WHESHS. BRXTEOTTREE T BB, HEFRMKEHBEEL. Kle-
ment S A FHHES DCI01 (T VEGFR -2 $K) Jay7 #4817 B e B 40 L& i SCID /)
B, RIFEEATLUERRAE/DN (58N 41% M 47% ), TFR0EBEA AT DA — 4 fd
B4/ 65% . OFI/NF TR TR VEGFR MR E MBS SIGE, RREAWE
vatalanib } semaxinib, © HAt1& & AR S 1A 89 /0 4> T S YL AT VEGFR ¥ Zh ik,
P R PR BB R T LA ) VEGFR SN A BR B BBE X, T MRS 5S40k, m
FLEEMBTE . SU6668 R &FfE#E (sunitinib) %,

b RGL R I A AR EIR YT R AN 1 -1 BR,

The endothelial cell receptor-tyrosine kinases, VEGF receptor —2 ( VEGF - R2) and Tie ~
2, and their ligands, vascular endothelial growth factor ( VEGF) and angiopoietins 1 and 2, re-
spectively, play key roles in tumor angiogenesis. Several studies suggest that the VEGF receptor
pathway and the Tie —2 pathway are independent and essential mediators of angiogenesis, leading
to the hypothesis that simultaneous interference with both pathways should result in additive effects
on tumor growth. In this study, a human melanoma xenograft model (M21) was used to analyze
the effects of simultaneous intradiabody depletion of vascular endothelial growth receptor — R2 and
Tie ~2 on tumor angiogenesis and tumor xenograft growth. The intradiabodies were expressed from

recombinant adenovirus delivered through subtumoral injection. Blockade of both VEGF ~R2 and

[]




Ani-VEGF N\
antibodies \ \ Soluble
Anti—VEGF—} xgggm

antibodies /7 b
~ e
o vy
-~

antibodies

(¢}
\\I Anti-VEGFR-2

Endothelial cell

e Small-molecule
VEGFRTK ¥

inhibitors

1-1 %% VEGF, VEGFR By BhiiE i & 4 6 77 g

5| g : Ferrara N. , Kerbel R. S. Angiogenesis as a therapeutic target. Nature,
2005, 438 (7070): 967 -974.

Tie —2 pathways simultaneously or the VEGF receptor pathway alone resulted in a significant inhi-
bition of tumor growth and tumor angiogenesis (92.2% and 74.4% , respectively). In addition,
immunohistochemical staining of intradiabody treated tumors demonstrated a decreased number of
tumor-associated blood vessels versus control treatment. Previous studies with intradiabodies had
demonstrated that the Tie — 2 receptor pathway was essential for tumor growth. The simultaneous
blockade of the VEGF and Tie — 2 pathways resulted in effective inhibition of tumor growth and

demonstrated the potential of simultaneous targeting of multiple pathways as a therapeutic strate-
gy
A T2V2 VRO5-VRO5 VR05-2508b
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F—5 PEOETEMSHMENESERTR

VR05-2S08h

B T2V2 VRO05-VRO5
" e 5 0 B N

"
;

.....

_l- --2 \./'asc_tularization of transplanted tumors
3| B Nina MP, Christoph R, Carlos F. Phenotypic knockout of VEGF - R2 and Tie -2 with an intra-
diabody reduces tumor growth and angiogenesis in vivo. PNAS, 2005, 102 (23). 8293 - 8298.

(A) Tumor vascularization for one mouse from each treatment group. Shown are the tumor
treated with control intradiabody T2V2 (Left) , tumor treated with intradiabody against VEGF — R2
alone ( VROS -~ VRO5) ( Center), and tumor treated with intradiabody against VEGF — R2_ Tie —
2 (VRO5 - 2508b) (Right). (B) Cryostat sections of tumors grown from M21 xenographed mice
were stained for the mouse endothelial marker CD31. Control T2V2 — treated tumors developed a
peritumorhypervasculature border zone ( Upper Left) and luxuriant intratumor vasculature ( Lower
Left). In contrast, tumors treated with the intradiabody against VEGF — R2_ Tie —2 possessed a
sparse vasculature ( Lower Right) with markedly decreased vascularization in the border zone ( Up-
per Right). Also shown are the peritumor border zone ( Upper Center) and intratumoral vascula-
ture ( Lower Center) of mice treated with the intradiabody against VEGF — R2.
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VAL R 3R AT 00 ey A0 ML R BE 1] 1, 0K M DA B A S i L 88 2 00 3R 6 1 e A i & 470 b
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TNF - afflf; LAGIKE A Verigene i I ik R IE N2 E 152 FDA BodttifE
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