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e Hl&H| VEGF FEfEETT PRIN A=
FRUNAS Y, YT A
(L BERE, B 1210005 2 %5 I REE R 0ses=, dbm 100088)

W E mENHEKET (vascular endothelial growth factor, VEGFE) 245 I A= plid B LA 1,
5 a e ss . R A TG S DA, S UTER VEGE JE K A 0155 B 52 A KA 18 e e 97 B 6 A
(I F R 5% o AN SO L EAT 250k .
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Application prospect of targeting VEGF in lung cancer

GUO Li-jie, JIJANG Qi-Sheng*
(1 Liaoning Medical University, Jinzhou 121000, China; 2 General Hospital of the Second Artillery, Beijing 100088, China)

Abstract: Vascular endothelial growth factor (VEGF) is the best characterized mediator of tumor angiogenesis.
The expression of VEGEF greatly correlats with the proliferation and metastasis of lung cancer. Studies of targeting

VEGF or VEGFR have demonstrated increasing promise in the treatment of lung cancer and will be discussed in

thisreview.
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I A2 B i WL R M R, FLART R e A i
FURREZ T, HETRE TR W7 s Aw ke
SE3%, R B AR L 15% . T4
K, BEE MR AV ERAEUR RS, B8 PR 5 R
R RIBMKREER PG B2 202 00, o
SR /N T2mm® 1R R 2 23 BEEE YT HOVE F SR A 4R
SOEFRICHE, MRt 20 B E K 1) 326 A P A A RS
TR L A2 . LT N i A KR F (vascular endot—
helial growth factor, VEGF) f&A -5 Myed T e A alidst
HEPR -, A ST R LS # )
Ao T VEGF {E1EH s NHZR (A @ 5 otk
AEIIRRAN) JLT R IE . Bk, $L1R VEGF &P
ANSIRE IEH AL i, AE Mgy v k4 T
EH .

1 VEGF RERHEZK

VEGF 2 I /MRE AKX T (platelet derived
growth factor, PDGF) BT G, A A1 1E & 40 e Fl
it JRE 4 M 7 A= AN 29 o VEGE S 1 VEGF A (3K

MAEMFERT) . -By —C. -D. —E Aa# A KA
T (placenta growth factor,PIGF)ZH k. BN 16
YR AR, R AL R Rl it 3L RS
ZARE B R 2 A VEGFR-1, VEGFR-2,
VEGFR-3 L FikM, VEGF M54 71
VEGFR &%, nlile —RAIIMGE TH S, BZ M
RPN 7 5 A IR -, IS P S 40 i B B AT
¥, fedbprimiE . WMEE L. VEGF-A, VEGF-B
HIPIGF hw] b5 A i 2 BV M 2 A4 neuropi lin—1 Al
neuropilin—2454 .neuropilin—1flneuropilin—24~ H4%
S 5555, (AnTREE et VEGF-A, VEGF-B,
PIGF 5 VEGFR-1/2 45 M A 45 A2 Ieg AE KR 7%
TEHT . FRATTHE S T Ui VEGE /248 VEGF-A

Iets HEA: 2008-10-14; 1&[E HEF: 2009-02-15
EEWH: ExAREERS (30271479)
#BITEE Tel: 010-66343283; E-mail: jqs598@sina. com



o5 2 3]

g

BERAS, A% SLrgdMifl VEGFE £ I 7 o K N i 5t 287

2 VEGF BIEYIZEEM

2.1 B A R aE v, R A i R
VEGF nJif5 3 b 5z 41 B Al Bt I A T B I 52, 0
PR AR I, A b R 0 T ) B BN S A s s T
Tk 38 o ot A0 A A R R A A A R OB
B, e E R Mg, IR AR KRS
PRAL T RAFREI B IE IR (extracellular matrix
ECM) , it i ied 40 i £ 3 o v A . 958
VEGF i 54 18 A 88 21 U0t 45 36 i I AN 52 4%,
M REGR = SPIg LS, A REIR A, %) Tz,
A8 9 4 i By %7 30 0L 9 IUICLIAR ) Sz A e 7%, T
BN AL

2.2 IR TS VP2 EY], VEGFIE
QAR T, %S RREE TR T
Bcl-2. Survivin fil XIAP 2, &40 7% g1,
PR A g T . AR, VEGF 78 iR i
B SR R P R ) N B A T T AR R RO T
75510 Survivin 15 iR, IR Survivin #0151 %
Fhg1n) Caspase [T T-HLEI, AT PR3 N 2 41 16
BT, VEGF &Nl L7 S Bel-2 Ri&, EHT
Caspase-3 [ i, #1401 125 C 55 MR ik,
BEOR DU TR, R MR R K

2.3 FHIR AN (dendritic cell, DC) A, 1R
i f R G e I AE DO AL P I e dee o K IR B it
FERANM, AEPUR s R N R E LR, (H
S A DC A G4 T N B4E, AR DC
A SRR 2. KEFFREN, VEGF flid T
CD34 & IR AA4H ife (hemopoietic progenitor cell,HPC)
o3 UL AN A DC I D REPE B, T ASE e
g KA s k%R . HPC WWAEAEVEGER -1 Al
VEGFR-2 i) mRNA ik, VEGF At 544> B i CD34*
ML b VEGFR-1 Hpe 45 &, #Wili NF-«B 5 H Al
Y T-xB HIfEES, 520 NF-«B #7%, NF-xB 1
Firel-B N DC KHMAP L, MFEDC Vi
Gb. M HPC RE NMFADC J5, HARM VEGF &5
SRS S N, VEGFE R EART/E .
Toshihiro ZERU Y T VEGF 5 5 s iRNA (1)
MCA205 4ty DC AifAdLRE 7%, Xt AIALL,
VEGF FRiki/>, DC Fifk b l#DC 2 .
2.4 (REEMR kA AR VEGF-C. —D nl 5 ie
WRELER P B2 40 | VEGFR-3 45 Sk 46 &, (et fiysg
WRELVE N A PR A5 . W5, VEGF-A
A FE bR A AR 00, AH LA AT 2

Cursiefen®§ WY K VEGF-ATM I 175 5 9 i W 40 i Bt
WVEGF-C K¥AVEH . Svendsen 207 KFLA)
VEGFR-3 %5 5 ML T4 BH W VEGF-C/VEGFR-3 15 5 )5
FEARREHHI VEGE - A fRbk 8 A /B, WA K
VEGF=C {555 7E VEGF—A {i 3bk E0 85 26 i Hh AN v s 1
EH
3 VEGF RiXE5HhfEXHR

TR REAERIIRE IR I I 4 M b, 34 A2 A il
A0 W B PR R AT R S AL I A B, B
SEE RIS AL ZUh 045 VEGE HImaik . HEomi|
SBIRF9YFRBH , VEGFLEAE /N B fitideg (non—small call
lang cancer, NSCLC) £ I 3% Hh ()& 5 e A\ %
Jits R s A A 3 22 S (X0, 05) , HL i
WIRE AT . WA HE 20 %) 68 #I NSCLC B8 K]
G L LN 71647 VEGE M, 45 5 2 Bl BH
FKIEHE N 66. 78%, VEGF 7ENSCLC 44l &Kk
5TNM (tumor node metastasis) 23] kL 45645
Jiged 2 2 ) o AR B R R 23 AR DG, 1T 5 g
AR R T B E M. RGO 217 4
NSCLC 2123 VEGF RIAKRI: 45 FILEKIL, 169
Bl Rk, HER. MA., HERXM, TNM 4
WITCAHH T . Saglam ZENUXF40 42 82 W A s (31
4 NSCLC He#%, 9 4 SCLC &) I VEGF £ik
BT R I e BB 5 I35 b VEGF 7K1~ (345. 16
+159. 36 pg/mL) 12t =1 B4 (230. 36+47. 87 pg/mL)
(P<0.001), Iy VEGF /KF 5 HBEER . M.
PR TNM ., Jm o 7% 7% S5 e A %

fifiges £ E AR N VEGF ik K1y, vl fig 55 i
T USRS K. B 215 T VEGE RIX M E
BERIER, BT IRIC I Rg 40 o 2 e T AR A LA B
Ji, VEGF mRNA ZK-Puh 227, % gbiE s S
VEGF mRNA ZK~P[RIZ2IFEEZE . [RIFE, FHBT R
TR I, BUMALZ{ VEGF mRNA & VEGF
AR TR o TR A A S AR S I AR
ST 1a(hypoxia—inducible factor, HIF-1o) 35T+
51, VEGF Y75 X4 HIF-1 4553007, M b i
JEA LI VEGF mRNA £ik; % J7 M B4 N VEGF
mRNA B EEHIM 30 — 40 min ZEK % 6 —8h. H
U A M AR R, R A AL TR AR S,
VEGF Fik £ Tk, 1M H VEGE ik 5l i j5 %
PIAH G2 VEGF BH A M R85 ] 2 2 1l
JG 72 . Mineo 5"} 42 44 IB — TTA AT I JRa AR
TEVEDI R A RIS 40 W it g S5 I g s A e s 44K
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21 %

ety VEGF Foik 5 e SR 285 ARG (P=0. 04) ,
H VEGF 30k B B AE AR a0 o X filis A
RN, Ak RS I R Rk VEGE RIAK
PR T EEBE .. ERBIRE L VEGE Rikm T
Jikkt, 27 VEGE w] g i % hnog Ae i 457 Ak e
BB R . ks, VEGF M 5 il
BN E VEGFR-2 454, i RIEAEY 5
I, WA VEGFR-2 7F K 2 £ i 2 23 1y i 55
LA P 7 240 e S AN ()9 B PR B P s 2, G o il
VEGFR-2 BHYEZR N 7T7%

4 HERT$EE VEGF A Rt R

4.1 ¥LVEGF/VEGFR MvsafEdifk R VEGF/
VEGFR HglEdifk, nEHMCO WK VEGE/
VEGFR, BHIEVEGF/VEGFR KN A5 54T,
AL TG . Brekken 2505 SR ] 8458 A4 BH
Wi VEGF 5 VEGFR W4 &, MMiBHW 7 VEGF F:3%
()L AE 0 S PR (R HE n, E 8 i) A o X R B
VEGF HuARAS A& B H 400 o Jes 440 e 3 e, v e i ok
R r A IRERRYAn S S5 N I L IN= S D % &l
G BRI IR R IR RN e B i R BELT,  mT LAIR
FEIT IR E . VEGF R A4 AR 3 Ht
(Bevacizumab) T 2004 “F# FDA #tifE L1y, #E3R97
it Sy —is H, wiRE AR, R
JlJERT VEGE i IA (1) R #9780 o DA Pl &5
IT IR RFEAR . Z A TR PR ECOG-E4599
(The Eastern Cooperative Oncology Group) 4552y
fi: 142001 4F 7 A% 20044F 4 H, Sandler 2506145
TH T 878BZ e HA-IE /N4 it (1) % (stage 11T
B ok V). Hrr, 444 A7 85 BN 2R+
FAOWEAL: 434 fLEA WL B R + ZE2RE + )L
B . 55 e R+ SR + DR PT A
H, AR 12, 3 AN A H2 xR
R+ R A, PN 1003 M H
(P=0.003) o HP A7k RS AR PR 20 43 7 A 6. 2 fe4. 54
H(7K0.001), RS2 535k 35% A1 15% (X
0.001) o {H VUSR] 8 175 A fili HH i 25 7™ T R %
N, HARZ R A TR M, SOt B L
SN T H T DRSPS 5K R RE T 55
[ B 1 4 9697 NSCLC (SitR 41 fig i bR 4D (12254
4.2 VEGFR BEZ MR IMBEHIHI  VEGFR 619 &
W S5 HAHN N VEGF 244, fMHIVEGE /
VEGFR {5 583,  INifi A A B I8 if A A= et v
HArHF52 MV E G F R % &R 3 I 40 ) 57 A2 55

PTK787. CP-547. ZD6474 1 7ZD4190 %%, Hrh
ZD6474 J&—Flr 1 VEGFR-2 W& S BRI 4k, 1
SR R B 9T S0 7 1 R it (0) 25 L7 R0 S L B T (1) i
A, WA NSCLC & 40 g2, Hivix
ZYIELERT 1T W RS . Cao S5 21 ] VEGFR i
ZAPRBEAI IR AZD2 171 15 T80T X 45 p it i HA60 44
IEATIRYT, DA alide sz sy o R I BRGRIT
ZH A5 50F WA b 2B K B IR, K67 (s N I8 B8 51 ) s
1CH) i BRI 14 5 B B B AR O4fold) , 8 I 4
T3 2 . Herbst 2522 H] 72D6474 BEA T IRIT
/a0 il AR AT B AL S5 R . Laurie 2 40E T
20 15~ 41 (AUC=6) + A2 W% (200mg/mL) K& AZD2171
YBITWIVA I b FIIVIINSCLC PRI 45 5, 9 1
AZD2171 F)&E A 30mg, 11 HAZD2171 FEH
45mg. fE 15 1] VAL R 5 v 6 43R 1S5 7 22 il
8 Wik, 1 Bl RE. B M 2 BELL L
AR NI RESTE . s R0 B RES
g8, Al W s N A= Jr. IR 7S
S, 20 FIERE TP LR . A FST AR WAL A
22~ VEGFR [1%) 15 2 PR U0t 400 51 771 A B — 52 AAH 1 57
RORTEAF, Sini VAT PTK/ZK (g 3 4
VEGFRS) 5 ¥ 5] VEGFR-2 J% VEGF-A v &4t
WA TR AR MR PR REE M
I e AW s U s AR, H I PTK/ZK
AT S A bR K (R RS A o BRAREE ) R 22 A
VEGFRs & IA 7141 il g 5 7% v m] o3 7t & 4544 H
4.3 WIHTEVEGE 24k wl¥sE VEGFR (VHEA S
VEGF &5 fie)s, #LE 58 F0me. b A mf
W VEGFR 2553 (1) VEGE , 635 it g 40 Jfa 73
W) VEGE, DA% S A2 id v, i 40
TR BT LA A2 B, BT OB O K R4 1%
J7VEIEYT AR 24511 NSCLC 1E 4L 11 il AR B F 58 Fr
B

4.4 FEPNRYY  FERYTIEE I R N R B A, A
VEGF 5 VEGFR ik kb, sRPH W HAE 5% S0
%, AT PY R A i . AR I X
VEGF-cDNA B 1k B B 4% Bl 1) C6 HP22 Ji S
400, WIBHWT VEGF F1 VEGFR [ 55 /> Wb il %, Af
VEGF KIE/KF-W TR, F 5 44 5 (1) C6 41 M
TR T, KI5 40 M i) jeded 28 . JRg R
Jed PN I A 5 R W) ARG T AR Qe A . AR R
RNAT-H (RNAD A A 7 d5 A 280 i e 1 s PR R
BB T BR A, Ay L ) S5 PRI 79 Y FH I PR A ke A B
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IR . RNAT A F5 R U 1 Bl P U 1 BUE RN A
(dsRNA) T A4 i j5 51 2 55 1% B RNA [FJE 1 mRNA
PR Sk AR, A AT R 1) 5 DR 0k 52 B
Mulkeen 25287615 VEGF-siRNA ¥4 4t 45 i Jee RKO 48
M5, VEGF RIZIE T FE T 95 %, [F) i 45 i 40
GG N T 67%.
4.5 HRRGYT MR IR YT KT 24 B
BER BN A% R AE A A BB I Bk b, A2 1Rl
BRI AL, LGS e 40 i PR i 4
PERGIERT, BRARXT IEH 40 R 23k g . REsesz
ISR 8 A0 B R T AR e e A, DRl if e % ) =2
K ECARAE N F 17 3tk . VEGF RIBAS 1 852 4
VEGFR-1FIVEGFR-271 /I8 IfiL 4 P 5 40 it v sk B 2
1k, TIAEAHAR I H A U A B LA RER .
RItE, DL VEGF 1E N HT JsUdEAT S a7, HAR
B 1 R 2 FH T 52
5 RE

H AT F AR B A T7 ATy 2 6 97 i i = 2B
A TR I TFAR SBT3 4 VEGE 7K P34 7+
fE 2T 28 Xl e g R VR T R R R 2 —
AL, $E 1R VEGE JEPR7 v o 3 il 55 3 1S b
HATBUF 10 N AT 55 AH L A7 AE 1) 8 R R A 2% 2
e (1) M AE /N T 2mm® B, 87 AR 10 OB P
ANk, AEA39T VEGE 29NV Z I (2) Pl 6T
YA e AT I A R, R A G B R
YER, — B2 o8 40 i SCnT e B 58 ;. (3) &Rl
T E T FHIFRITE S S50 B O B B8R, BAE
NAEHETR 25 AR S SO 1 75 BEIR A G (4) 5]
it R A AR BB ENR AR L, B
I VEGE FE R A A RE R AT 2L, TG
HAb VLI AT S5 3097 o RATIAHAS Bl X il e 5
VEGF JCRMFFTIRN, 2 PR ) e [ 1 AR (R AN W
Ji&, BRI VEGF BEPRY 7 L AR I R s £ 5 18 97 I
o RPETERIAE .

(& % 3 #]

[1]  HicklinD], EllisIM. Roleof thevascularendothelial growth
factor pathway in tumor growth and angiogenesis. ClinOncol,
2005, 23(5) : 1011-27

[2]  ToshihiroS, Makoto M, Marimo S, et al. Clinical signifi-
canceof defectivedendritic cell differentiationusingRNAi
system to downregulation VEGF secretion of tumor cells.
AACR Meeting Abstracts, 2004: 161

[3]  SuJL, Yang PC, Shih JY, et al. The VEGF-C/F1t-4 axis
promotes invasionandmetastasis of cancer cell. CancerCell,
2006, 9: 209-23

(4]

(5]

(6]

(7]

(8

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(17]

(18]

[19]

Cursiefen C, ChenL, BorgesLP, et al. VEGF-A stimulates
lymphangiogenesis and hemangiogenesis in inflammatory
neovascularizatio viamacrophagerecruitment. Clin Invest,
2004, 113(7) :1040-50

Hirakcwa S, Kodama S, Kunstfeld R, et al. VEGF-A induces
tumor and sentinel lymph node lymphangiogenesis and
promtes lymphatic matastasis. Exp Med, 2005, 201: 1089-
99

Bjbrndahl MA, Cao R, Burton JB, et al. Vascular endothelial
cell growthfactor—Apromotesperitumoral 1ymphagiogenesis
and lymphatic metastasis. Cancer Res, 2005, 65: 9261-8
Svendsen MN, Werther K, Nielsen HJ, et al. VEGF and
tumor angiogenesis. Impact of surgery, wound healing, in—
flammation and blood transfusion. Scand J Gastroenterol,
2002, 37(4) : 3739

RN, TANE, TR, S R AR EE NN
JRUStE LB R (. PRz, 2002, 24: 142-6
W, BR OV, ERE, SR HIF-URIVEGFLER/ NI
S AR IR Rk B L R iU A R oG &L R EBRAR
BE2A%iE, 2005, 15(7): 1017

KB, R, G, S T-THEE N MR 2R
VEGF [R5 MU 3 L S USRI G &R, JAE, 2005,
24(7) : 865

Saglam DA, Ursavas A, Karadag M. The evaluation to rela—
tionship between serumvascular endothel ial growth factor
(VEGF) level, metastases and other tumor markers in pa—
tientswith lung cancer. Tuberk Toraks, 2008, 56 (1) : 50-5
Seto T, Higashiyama M, Funal H, et al. Prognostic value of
expressionof vascular endothel ial growth factorand its fit—
1 and KDR receptors in stage I non—small cell lung cancer.
Lung Cancer, 2006, 53 (1) : 91-6

Sadasiwan C, Medendorp S, Sreedhar R, et al. Prognostic
role of VEGF, EGFR, Cerb— B2 and ER-o in stage 1 non—small
cell lung cancer. ASCOMeeting Abstract, 2007, 25: 7696
Mineo TC, Ambrogi V, Baldi A, et al. Prognostic impact of
VEGF, CD31, CD34, and CD105 expression and tumour
vessel invasionafter radical surgery for IB TIA non—small
cell lung cancer. ClinPathol, 2004, 57: 591-7

Brekken RA, Overhoiser JP, Stastny VA, et al. Selective
inhibition of VEGF recapt— ion 2 activity by a monoclonal
anti-VEGF antibody blocks tumor inmice. Cancer Res, 2000,
60(18) : 5117-8

SandierA, GrayR, PerryPC, etal. Paclitaxel —carboplatin
alone or withbevacizumab for Nonsmall cell lungcancer. Engl
Med, 2007, 356(3): 318

Jain RK, Duda DG, Clark JW, et al. Lessons from phase Il
clinical trialsonanti-VEGF therapy for cance. Nat ClinPract
Oncol, 2006, 3(1): 24-40

DowlatiA, GrayR, Sander AB, etal. Cell adhesionmolecules,
vascularendo—thelial cell growthfactor, andbasicfibroblast
growth factor in patents with non—small cell lung cancer
treated with chemotherapy with or without bevacizumab—
an Easten Cooperative Onclogy Group study. Clin Cancer
Res, 2008, 14:1407-12

Shinbuya K, Konaki R, Shintan T. Targeted therapy against
VEGFR and EGFR with ZD6474 enhances the therapeutic
efficacy of irradiation inan orthotopic model of human non—



290

ALY

21 %

[20]

(21]

(22]

(23]

small-cell lungcancer. Radiat Oncol Biol Phys, 2007, 69 (5) :
1534-43

Minami H, EbiH, TaharaM, et al. APhase I study of an oral
VEGF receptor tyrosine kinase inhibitor ZD6474, in Japa—
nese patients with solid tumors. Proe Am Sac Clin Oncol,
2003, 22: 194

Cao C, Albert JM, Gengl, et al. Vascular endothelial cell
growth factor tyrosine kinase inhibitor AZD2171 and frac—
tionated radiotherapy inmousemodels of lung cancer. Cancer
Res, 2006, 66: 11409-15

Herbst RS, 0’Neill V], Fehrenbacher L, et al. Phase I1 study
of efficacy and safety of bevacizumab in combination with
chemotherapy or erlotinib compared with chemotherapy
alone for treatment of recurrent or refractory non smal 1-cel 1
lung cancer. ClinOncol, 2007, 25: 4743-50

LaurieSA, Arnold A, Gauthier I, etal. Final resultsof aphase
I study of daily oral AZD2171, an inhibitor of vascular
endothelial growth factor receptor (VEGFR). in combina—
tionwith carboplatintpaclitaxel (T) inpatients withad-
vanced non—small cell lung cancer (NSCI C) : A study of the
National Cancer Institute of Canada Clinical Trials Group

(24]

[25]

[26]

[27]

(28]

(NCIC CTG). Clin Oncol, 2006 ASCO Annual Meeting
Proceedings, 24 (188) : 3054

Sini P, Samarzija I, BaffertF, etal. Inhibitionofmultiple
vascular endothelial growth factorreceptors (VEGFR) blocks
1ymph node metastases but inhibition of VEGFR-2 is suffi—
cient to sensitize tumor cells to platinum—based
chemotherapeutics. Cancer Res, 2008, 68: 1581-92

Huang J, Frischer JS, Serur A, et al. Regression of estab—
1ished tumors and metastases by potent vascular endothelial
growth factor blockade. Proc Natl Acad Sci USA, 2003, 100:
7785-90

Mulkeen AL, Silva T, Yoo PS, et al. Short interfering RNA
mediated gene silencing of vascular endothelial growth
factor effectsoncellularproliferationincoloncancercells.
Arch Surg, 2006, 141(4): 367-74

Brieger J, kattwinkel J, BerresM, et al. Impact of vascular
endothelial cell growthfactorrel easeonradiationresistance.
Oncol Rep, 2007, 18(6) : 1597-601

X, G, R, AR SR B AN S
I3 A B Z AT VEGE K-V AR 40 S AR RAERIT ST, iR B
TBARE, 2005, 12(10) : 1441-4



