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Abstract

Among in human oral squamous cell carcinoma (OSCC) cell lines HSC2, HSC-3, HSC-4, and OSC-19, HSC-2 and
0OSC-19 cell lines that were highly expressed VEGF-A mRNA showed high of VEGF-C mRNA expression. The
purpose of the present study was to clarify that interaction of VEGF-A, VEGF-C, and VEGF receptors
(VEGFR(VEGFR-1, VEGFR-2, and VEGFR-3)) in human OSCC cell lines.

We investigated the expression of VEGFR in human OSCC cell lines (HSC-2, HSC-3, HSC-4, and OSC-19) by
reverse transcription polymerase chain reaction (RT-PCR). Furthermore, whether the expression levels of
VEGF-A, VEGF-C, and VEGFR mRNA may be changed adding the human recombinant VEGF-A and VEGF-C,
we examined the expression levels of VEGF-A, VEGF-C, and VEGFR mRNA by real-time RT-PCR in cultured
human OSCC cell lines.

In each cell line expression of VEGFR-1 mRNA was detected, however, that of VEGFR-2 and VEGFR-3 mRNA
were not detected. Expression levels of VEGF-A, VEGF-C, and VEGFR-1 mRNA when added to human
recombinant VEGF-A and VEGF-C did not have statistically significant differences.

In OSCC cell lines, the expression levels of VEGF-A, VEGF-C, and VEGFR did not have any correlations in each other.

Further studies were required to clarify the correlation of VEGF-A, VEGF-C, and VEGFR in human OSCC.
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8 v FORERTE R (HSC-2, HSC-3, HSC4, 0SC-19) (23T VEGF-A mRNA FEBIE A% WAl
¥ (HSC-2, 0OSC-19) Tix VEGF-C mRNA ZHE D HWV L SN Tnb, &2 TRIFRIE, b MR FRE @
BRZ B 2 9% MM 2538 B 3 %5 VEGF-A, VEGF-C, B & UF VEGF % & & (VEGFR (VEGFR-1, VEGFR-2,
VEGFR-3)) OMEMEMERHRL L EHWE LT - %0

Reverse transcription polymerase chain reaction (RT-PCR) % JH vy, b b I P b R 9 M g #k (HSC-2,
HSC-3, HSC-4, OSC-19) (28175 VEGFR SHOFHEMHEE L /2o SHIC4FETO e b ORERF LRk
HLERHl# & L C & b recombinant VEGF-A 3 & O° VEGF-C##M$ % & & 12 & 5 VEGF-A, VEGF-C, B & U
VEGFR mRNA S8 EDO#IN% real-time RT-PCR #TE=R L 72,

ZO#R VEGFR & 4 e Co b OMERF LEEMBKICE VT VEGFR1I OABHLTEY, Tk
recombinant VEGF-A 3 X UF VEGF-C &N X % VEGF-A, VEGF-C, 3 X UF VEGFR mRNA OBl I & 4
ZHHEAEMEA SN Do 720

ZDZEDPS e bR R BTk VEGF-A, VEGF-C, 3 X (¥ VEGFR mRNA FH &I HHEE
HiirwdorEz o,

LIt MCBT B MR LR DB+ 5 VEGF-A, VEGF-C, X0 VEGFR OME/AHZW ST 572

DI, B HMEPLETH S,

(&

i

DWADO¥GE, B, B X CERBIEENMIE ) Vo3
BORENRTRTHY Y, MFHEL LY 286
A I A P B AR 38 5l [ T vascular endothelial
growth factor-family (VEGF-A, -B, -C,-D), epidermal
growth factor, interleukin-8, # & U angiopoietin 7 &
AR5 LTWwb, AT VEGFfamily 13IME B L O
Yy REOHELHIHTARERTE LTHONREE %
HoTHY >, ZoORRMZRMAE LTI P
i} ¥ % % 1K vascular endothelial growth factor
receptors (VEGFR (VEGFR-1, VEGFR-2, VEGFR-3))
PBHE SN TV S Y, 2o VEGFR I M4 M B flHa <
YU NENEMIICRERBICRIATA LD TW S
2, BAMIIC L REBERO L LORELH L, &
72 VEGF-A & VEGFR-1 B £ IF VEGFR-2 & f5& L CTE
W B A2 2B 5 L, VEGF-C i VEGFR-2 B & T
VEGFR-3 G L TEIZ) YN EHAICEEGT5 L X
NTw»2 *30 i s W g e b LR b A
fo # (HSC-2, HSC-3, HSC-4, OSC-19) 12 B w» T
VEGF-A O 581 & I 57 N L4 % B2 25, VEGE-C @
FEBLE) SRR HEL, S 512 VEGF-A O%EHl
A% WMLk (HSC-2, 0SC-19) Tl VEGF-C ®
FHEDLZWHEITNICH L L 2HEL TV,

ZDZ kb AR EREICB W TOEMRSSE
W9 % VEGF-A, VEGF-C, B & U VEGFR mRNA @
FICIEBHEVORIE LM 5 X9 2 EEA? D
L5bDEEZT, 22T MR EEMRECES
7 5 VEGFR D 8 Bl © F # %, ¥ 5 |2 VEGF-A,
VEGF-C, BX U VEGFR O#EEHZ#HRSEZ %2 H
BIZLL T DFEERZ 17 - 72

(414} & FiE]

v b PR R A iR vk & L T HSC-2, HSC-3,
HSC4  CRALK N ia R =W 7T e i & it > 7 —
X0ftE), BLUOSC19 (RRFERYFBER 7SR5
BEAs AR E LA AR G a2 8 20 B & ) it
5) V. Ihoofilaz ¢ 10mD 7T 14 v ¥ =212
2 x 10°cell Z #&HE L, 10% fetal bovine serum % ¥l
L 7z Dulbecco's modified Eagle's medium 5 #1 % f v
T, 5% CO, fAfETFIC37CTT7 HRFEL, Thixll
TO3BITH T2 ThbbOEARREH DA D control
B (UK CH), @v b recombinant VEGF-A % 20ng/
ml OEE TR L7z VAR, B XU 20ng/ml
DD  recombinant VEGF-C Z HIZ7m L 72
VCHEL L7z ZNENOMBKED S K 10 O KR %2
TEBL, TN5% 12 WS L7226, ISOGEN"™ (= v
Ry V=) 2T total RNA OHlii %47\, total
RNAS y g#$58IL Lo v ¥ LT 54 ~v— LifilsE R
# (SuperScript I ®, Invitrogen) # Ji\» T cDNA %
AL, VEGF-A B X UF VEGF-C mRNA 38l &DZA1L,
% 5 N2 VEGFR mRNA ORI D W THE 2175 72,

(1) VEGF-A & U VEGF-C mRNA #HEDZE1L
real-time reverse transcription polymerase chain
reaction (RT-PCR) #: (Smart Cycler®, Cepheid) %
M, EhEnofilatkicsirs CR, VAR, BXLO
VC #® VEGF-A, 7 5 N2 VEGF-C mRNA D% &
g L7, PCREZH\W-HIEIX cDNA2ul 2 & A
PRIBEAY (1 X R-PCR buffer (Mg*free), 3 mM
Mg**Solution for R-PCR, 0.3mM 4 dNTP, SYBR Green
I, 005units/ ul tag DNA polymerase (% 71 554 %),
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#£1 RT-PCR B & U real-time RT-PCR Hl 7°F A ~ —Hc¥l & 51

. . Annealng .
Primer Sequence (5'-3') temparature (°C) NO. of Cycles Product Size (bp)
VEGF-A forward AAGGAGGAGGGCAGAATCAT 68 40 290
reverse TGGTGATGTTTGGACTCCTCA
VEGF-C forward GGAGGCTGGCAACATAACAG 68 40 164
reverse ACGTCTTGCTGAGGTAGCTC
VEGFR-1  forward CAAGGAACCTCGGACAAGTCTAAT 68 40 191
(FLT-1) reverse CGCTCACACTGCTCATCCAAAG
VEGFR-2  forward ATAGATGGTGTAACCCGGAGTGAC 62 40 360
(FLK-1) reverse TGGGATTGGTAAGGATGACAGTGT
VEGFR-3  forward ATCCAGCGATTTCGGGAGAG 68 40 183
(FLT-4) reverse GGACAGTGCCTTTCCATCCTTG

10 u M forward primer, 10 uM reverse primer) 25 ul
DGR TIT o720 BRBT T4 ~—RHB X O5ME
FKLIORL72"MY, BIEE T EREORLE & 7 2 Rkl
MIZEHWE T2 PCREMEIFALZT I A I FE 10°
~ 10'molecules/ u L\CHMLTERI L7z 75 A
IFOERICIETOPOTA 7 a—=v 7%y b©
(Invitrogen) Zfil L7,

(2) VEGFR mRNA Mm%
1) HSC-2, HSC-3, HSC4, B X U*0OSC-19i2 BT 5
VEGFR mRNA D33

RT-PCR #% (PCR Thermal Cycler 480", % 7 5 /34
%) %M\, HSC2, HSC-3, HSC-4 B & ¥ 0OSC-19
2817 % VEGFR mRNA B OF ML HER L7z 72
PCR % W72 381E1E cDNAL ul % & A KN REW
(10 x PCR Buffer, 25mM each dNTP Mixture for PCR,
Sunits/ u1 rTag DNA polymerase (% % 5754 %), 10
uM forward primer, 10 4 M reverse primer) 10yl ®
OSSR T, P » b e —)Li2id GAPDH % v 7z,
7T I4 < —FHIB L OFEMIEELITRL,

2) CHE, VABE, B X O"VCH#IZ B IF % VEGFR
mRNA OFH &

RT-PCR T % 8872 VEGFR mRNA 122\,
real-time RT-PCR #: (Smart Cycler®) % f\C C B,
VA#, BXOVCHIZBITSH VEGFR mRNA O 3H
w2 ERE L7, PCRZEZ HW/-HIEIX cDNA2ul % &
ATZRIERAEY (1 x R-PCR buffer (Mg*free), 3
mM Mg*Solution for R-PCR, 0.3mM % dNTP, SYBR
Green I,0.05units/ u1 tag DNA polymerase (¥ 71 53
4 %), 10 uM forward primer, 10 4 M reverse primer)
25 ul DFSFRTIT o720 7% B real-time RT-PCR 175
A< —BHBLOEMGIIRLIR L, F-HERT
EEOILHE L 7 2 BT N E 55 PCR EY %

AL7Z27F 23 F%& 10° ~ 10'molecules/ u 1IZAFL
TERI L7z B 7T A3 FOME#EIZIZ TOPO TA 7
ou—=r7%v b (Invitrogen) % L7z,

(#& R]

(1) VEGF-A &' VEGF-C mRNA OEBEEIZDW\T

CHE, VABE, B X O°VCH# 2 B 5 VEGF-A
mRNA OB BTz LK Lz 25, VAT
& CBEE el LT HSC-2 & HSC4 TN 11544, 1.3
f & VEGF-A mRNA 53l O O % 2D 7225,
HSC-3, B XU0SC-19 TiZWw§Fhd 087 #5& VEGF-A
mRNA BHEBOWA Z D72 T VCHTIICHRL
el L ¢ HSC-2, HSC4, 3 X 18 0SC-19 TEhZh 1.23
%, 1.0514% 1.181% & VEGF-A mRNA JH & 0D
Hahn % 72 72 A%, HSC-3 TiX 078 15 L B E DR %
iz (K1)e

CHt, VAR, B X O°VCH# IZ BIF % VEGF-C
mRNA OFBHEOFHMEE KL 25, VARET
1& C BE & HiE LT HSC-2 & OSC-19 TZFNZh 1.05 1%,
112 f5 &£ VEGF-C mRNA F$3lE OO % i 72
A%, HSC-3, HSC4 TlxZh 2N 074 %, 088 5 THM
BEOBRVEZRD, T/ VCHTIICHEEKL T
HSC-2 iZ 1.07 5 & VEGF-C mRNA F&81& 0 o8
%W 72H, HSC3 & HSC4 TIEZhZh 0614, 093
R BEHREOWDERD (K2),

L2L, $XRTOMBHEIZE VT3 HRE T VEGF-A
B L VVEGF-C mRNA ZEHE ICH A TRD Lo 72,

(2) VEGFR mRNA OFERICDW\T
1) HSC-2, HSC-3, HSC-4, 3 & UF OSC-19 il #a ¥k 12
B1F % VEGFR mRNA DFEBLIZOWT

TRTOE b OWERT- FE kI BT VEGFR-
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(A) HSC-2, (B) HSC-3, (C) HSC4, (D) OSC-19

@ Control # (C #), @ VEGF-A {min#E (VA #), ® VEGF-C ixhn# (VC#)

Im RNA O3Bl % 887275, VEGFR-2 3 X UF VEGFR-
3m RNA ORBIIA SN Zho72 (M3),
2) C#, VA, B X OVCHIZ BT 5 VEGFR
mRNA OFBEIZONT

CH, VAB, B X OVCHIZPBIT S VEGFR1
mRNA OFBBEOFH % LKL/ 25, VABT
1 C B & Hei LT HSC-2, HSC-3 T# N Zh 1.76 15, 1.22
f% & VEGFR-1 mRNA 538 O E O8N % 72 7245,
HSC-4, 0SC-19 TiZZ N 2N 072 15, 061 5 TH 0, 3
BEORVERD, T VCHTIECHEERLT
HSC-2, HSC4 TZnZn 118 %, 107 ff £ VEGFR-1
mRNA 5B & OB O % o 7245, HSC-3, 0OSC-
19 TRZENRZN0THE, 0615Th Y BHEOWD %R

72 (M4), LA L VEGFR-1 mRNA O3BlEIZTX
TOMIBRICB VT 3B THEZITED P 572,

(£ =]

AREFFECIT e N ORERF LR B W TR 2S5 31
9% VEGF-A, VEGF-C, B XU VEGFR DHEAVEH %
WRBZEERBWNIC, AHRRIEE LTl b recombinant
VEGF-A, VEGF-C# M $T A2 LI LK KEFOD
mRNA B E %2 %= L7z, LA L, HSC-2, HSC-3,
HSC4, BXUOSCIIDWThoMAEHKRIZIBWTDH
VEGF-A, VEGF-C, ¥ X U VEGFR mRNA @ 73 &=
WS 2 HEAERIEA S L h o 72,
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HERHI L L C ¥ b recombinant VEGF-A B X ¥
VEGF-C % i& Ml 1 X % VEGF-A, VEGF-C, X O
VEGFR mRNA ZEHBEOHMEZZD b -2 JHRE L L
T, & bR LRk OB 8 5 05E 2 STz,
AfgECid e bR R Rtk OB 2 % B4t
TTIT->THY, EHRILEEL TS VEGF-ABLY
VEGE-C 25 fl & 72 o TWw727, b L < iE VEGF-
family FRICBE 555 & STV A4 /7238 S
T2 BEME 25D % o VEGF-family (2K EE 32 IRAE, L2781k
R % EORIBATIN A B Z 212 X D FHATLHE
L, WS HOHRELToTWD EDMERH L Y,
Mohamed 5 ' (& LUPE e °F b s bkl B Vv T, I
MR#IRREIZZ2 5 & VEGE ¥ V37 BBlRS EHT A L
BT 5, %72 Koukourakis & ' I3KEEFEIRE T T
@ VEGF ZH & O HI#NI K EE R K T HIF-1 a 2°
K& ETHEL, HEATRT LEEIIBWTLZED
HHERD TS, —F, IEEFBESET TIX HIF-1a
PR ENLZEIZE ) VEGF REEDI WL T L LD
H}iEDH LY, X512k b recombinant VEGF-A 5 &
" VEGF-C o D g 1x, HSC-2 Mgtk % v 72
Tl EERC BV T 20ng/ml O EE T VEGF-A B L O
VEGF-C mRNA 8 O8N % 520 7272 [F IR BE 12 7#%
LA, WMEEMEMT 52 L TVEGF-AB XU
VEGF-C mRNA OB &0 52 MiEDIEZ b
725

¥ 72 VEGFR ORBEIBO TN TH o722 LA, b
b recombinant VEGF-A ¥ 721 VEGF-C ik & %
VEGF-A, VEGF-C, 3 X 0" VEGFR M EAEH % 0D
Lho R BERTE RV EEZ BN Joukov & 7 13
VEGF-A & VEGF-C #* VEGFR-2 £ f& 352 L 12 &
D ENFNORBMERFIH IR TS EHREL TV 5,
% 72 Weigand 5 ¥ (3 FLEEMLRR 2 W22 FZE 12 BV T
VEGFR-2 78 VEGF-A & &35 28104, VEGF-A
PRSI T 5L LTHD, Vilegas 5 ¥ 13 H L
Ak ZHCAEOHREEZ L TWwd, 512
Bachelder & ' 13 L # M 4 ¥k 1 35 \» T VEGF-A &
VEGFR2 IZHBT =2 —0 ¥ Y ZREKEHEET S
Z &IZX ) VEGF-A BHENEmML, A—Fr2 74~
ZHERITERRTV S, 72 Rivet 5 2 13 B
I2 35T VEGFR-1 & VEGF-A I35 4183 T [n] — 3B 47
I25BLTHY, VEGFR-1 & VEGF-A ZMHIZEE-L
TWBDTIRI VR EHE L TWb & 512 Masood 5
W RE LR 12 35 W T VEGF-A & VEGF-C i3 VEGFR
OFHREMPLTBY, F—1b7I54 V&F|IZRT
WHEEEZME LTS, Ihb0HEN” S VEGF-A £
7213 VEGF-C Bl o ##121% VEGFR D 3Bl & H3 8 5-
L CTWAHREMEDYE 2 b7z,

btz &b, b bOEERYLEFMEkICBWT

40(1) : 2010

VEGF-A mRNA %Hl & D2 VEGF-C mRNA 53
EOMMETI &9, L < Ik VEGF-C mRNA %5
HEOWINAY VEGF-A mRNA RHEOWMMEZ 5 &k ¢
Lo ZMEMEMIE AR L, VEGF-A mRNA & VEGF-C
mRNA ORI RTERL S M EAEE L T3
E# 2 5N’z ¥/, VEGF-A, VEGF-C mRNA, B
X O VEGFR mRNA ®OBRIZDO VT AR CTHW
v b ORI B W TIiE, BEVWOSEHE
EHIEHT 5 & Vo MHEEHE RV D EEZEZ b,

INLDZ e SEERE, B X OEGEPMEREE &
DI EARMIZEB T B VEGF-A, VEGF-C B X UF VEGFR
OFBER S WITHIF] a 2 EOMEH LR, 1) 3
EHABRERTFICOVWTOMEEZIMZ 52 & T, DR
SELBREC B MR, ) NS A ORE A S
P bbDEEZ SN,

(& )

AWFFEIE e N ORER-F E R I B THEMIE A
35Hl4 5 VEGF-A, VEGF-C, X ¥ VEGFR M Ak
JAZWHLPIT 52 L% BT 2

SRRl & LTk b recombinant VEGF-A, VEGF-C
L7z B M e 2356 Bl 4 5 VEGF-A, VEGF-C,
B L' VEGFR mRNA #HE L2 E& L7225, £RTFD
mRNA FBEICEILFRD o 72,

ZoZ b MAWERTF EEEMEKRICBWTIE
VEGF-A, VEGF-C, # X F VEGFR mRNA & &
CHEERZE Wb DEEZ Nz, §%ide NI
5P B A3 9 5 VEGF-A, VEGF-C, BX
" VEGFR OMEAEHZ WS 2T 572012, B b0
RPUETH b,

AL DRI 19 F B EFRE 2 mplE (P19 4
11 A 10 B, #Hi#), XU 26 b HARIERRE ¥ R85 - 4l
K& CP204E1 24 B, KR) I8BWTHE L7

(& £ X #]

1) Veikkola T, Karkkainen M, Claesson-Welsh L,
Alitalo K: Regulation of angiogenesis via
vascular endothelial growth factor receptors.
Cancer Res, 60:203-12, 2000.

2) Folkman J: Angiogenesis in cancer, vascular,
rheumatoid and other disease.Nat Med, 1:27-31,
1995.

3) Strauss L, Volland D, Kunkel M, Reichert TE:
Dual role of VEGF family members in the
pathogenesis of head and neck cancer (HNSCC):

_16_



4)

5)

ES T

possible link between angiogenesis and immune
toleranc. Med Sci Monit, 11:280-292, 2005.

Quinn TP,Peters KG, De Vries C, Ferrara N,
Williams LT: Fetal liver kinase 1 is a receptor
for vascular endothelial growth factor and is
selectively expressed in vascular endothelium.
Proc Natl Acad Sci USA, 90:7533-7537, 1993.
Lalla RV and Boisoneau DS, Spiro JD, Kreutzer
DL: Expression of vascular endothelial growth
factor receptors on tumor cells in head and neck
squamous cell carcinoma.Arch Otolartngo.] Head
Neck Surg, 129:882-888, 2003.

6) Weigand M, Hantel P, Kreienberg R,

9)

10)

11)

12)

Waltenberger J: Autocrine vascular endothelial
growth factor signalling in breast cancer.
Evidence from cell lines and primary breast
cancer cultures in vitro.Angiogenesis, 8:197-204,
2005.

Wu W, Shu X, Hovsepyan H, Mosteller RD,
Broek D: VEGF receptor expression and
signaling in human bladder tumors. Oncogene,
22:3361-3370, 2003.

Michi Y, Morita I, Amagasa T, Murota S:
Human oral squamous cell carcinoma cell lines
promote angiogenesis via expression of vascular
endothelial growth factor and upregulation of
KDR/flk-1 expression in endothelial cells.Oral
Oncol, 36:81-88, 2000.

Karkkainen MJ and Petrova TV: Vascular
endothelial growth factor receptors in the
regulation of angiogenesis and
lymphangiogenesis. Oncogene, 19:5598-5605,
2000.

Byrne AM, Bouchier-Hayes D], Harmey JH:
Angiogenic and cell survival functions of
vascular endothelial growth factor (VEGF). ]
Cell Mol Med, 9:777-794, 2005.

ALY FEE ACAERE, AL, A
PR S B R 28 AR R 2 1) 5 VEGF-family
DFBLE ) ¥ 3HilEE & OREIZ OV T | BT
¥, 31 (1):84-88, 2005.

Nakazato T, Shingaki S, Kitamura N, Saito C,
Kuwano R, Tachibana M: Expression level of
vascular endothelial growth factor-C and -A in
cultured human oral squamous cell carcinoma
correlates respectively with lymphatic
metastasis and angiogenesis when transplanted
into nude mouse oral cavity. Oncol Rep, 15:825-

_17_

(ES/R 17

830, 2006.

13) Harmey JH, Bouchier-Hayes D: Vascular

14)

15)

16)

endothelial growth factor (VEGF), a survival
factor for tumour cells: implications for anti-
angiogenic therapy. Bioessays, 24:280-283, 2002.
Mohamed KM, Le A, Duong H, Wu Y, Zhang Q,
Messadi DV: Correlation between VEGF and
HIF-lalpha expression in human oral squamous
cell carcinoma. Exp Mol Pathol, 76:143-152, 2004.
Koukourakis MI, Giatromanolaki A, Sivridis E,
Pastorek J, Karapantzos I, Gatter KC, Harris
AL: Hypoxia-activated tumor pathways of
angiogenesis and pH regulation independent of
anemia in head-and-neck cancer. Int J Radiat
Oncol Biol Phys, 59:67-71, 2004.

Ivan M, Kondo K, Yang H, Kim W, Valiando ],
Ohh M, Salic A, Asara JM, Lane WS, Kaelin WG
Jr: HIFalpha targeted for VHL-mediated
destruction by proline hydroxylation:
implications for O2 sensing. Science, 292:464-468,
2001.

17) Joukov V, Kumar V, Sorsa T, Arighi E, Weich H,

Saksela O, Alitalo K: A recombinant mutant
vascular endothelial growth factor-C that has
lost vascular endothelial growth factor
receptor-2 binding, activation, and vascular
permeability activities.] Biol Chem, 273:6599-
6602, 1998.

18) Villegas G, Lange-Sperandio B, Tufro A:

19)

Autocrine and paracrine functions of vascular
endothelial growth factor (VEGF) in renal
tubular epithelial cells. Kidney Int, 67:449-457,
2005.

Bachelder RE, Crago A, Chung J, Wendt MA,
Shaw LM, Robinson G, Mercurio AM: Vascular
endothelial growth factor is an autocrine
survival factor for neuropilin-expressing breast
carcinoma cells. Cancer Res, 61:5736-5740, 2001.

20) Rivet J, Mourah S, Murata H, Mounier N,

21)

Pisonero H, Mongiat-Artus P, Teillac P, Calvo F,
Janin A, Dosquet C: VEGF and VEGFR-1 are
coexpressed by epithelial and stromal cells of
renal cell carcinoma. Cancer, 112:433-442, 2008.
Masood R, Kundra A, Zhu S, Xia G, Scalia P,
Smith DL, Gill PS: Malignant mesothelioma
growth inhibition by agents that target the
VEGF and VEGF-C autocrine loops. Int J
Cancer, 104:603-610, 2003.



