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VEGF-C S RIATE LI R 2h e rY1E
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(PR O SR 22T, T, 510055)

BE: WP, B Wi D sk s (OSCC) i N iz A K K1 —C Rk 5 &
PREVE A R A I UEE IO R, IR RSE MR YT Sk MR R (R Ak HE . ik ARG
PO R 3 Je B R i VEGF-C 75 S0 s 4i i % HNS, MDA1986 Al Tul95 H iRk .
BRSNS, B RRSIGA MTT AE K i 2k W 82 R IA AN A & &1 VEGF-C I8 41
Muf TR fe /1, FHM8H Western—blot SEESAG I AKT. MAPK S5 25 [ A2 A0 500 o 8 ik 48 fifg
A4 N FSCIRE S IR ST AE SR B R 4E i b VEGF-C X IfIL A bk A A B/ E . 455 B
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The role of VEGF-C in head and neck squmous cell
carcinoma cells
Hong Yun, Wu Jiaying, CHENG Zhilan, YAN Yinuo, TU Yezi
(Guanghua school of Stomatology,Sun Yat-sen University)

Abstract:Objective: We investigated the relationship between the expression of vascular endothelial
growth factor-C and angiogenesis , lymphangiogenesis and its downstream pathway in oral squamous
cell carcinoma (OSCC) to provide a theoretical basis for the clinical treatment of head and neck tumors.
Methods The expression of VEGF-C in head and neck tumor cell lines HN5, MDA1986 and Tul95
was controlled by plasmid transfection. We observed The migration ability of VEGF-C cells by scratch
test and MTT growth curve. And we detected the changes of AKT and MAPK pathways by
Western-blot. The effect of VEGF-C on the production of blood vessels and lymphatic vessels in head
and neck tumor cells was investigated by in vivo tumor experiments. Results The proliferation and
migration ability of oral squamous cell carcinoma with VEGF-C were up-regulated. AKT and STAT-1
might be the downstream pathway.

Keywords: EGF-C; oral square cell carcinoma; blood vessels; lymphatic vessels
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F SRR iefE (OSCC) di T A NFEMEMIRI M) 1-2%, A5 UL g 28 [1,2].
K¥) 50% 1) OSCC HBEAEIZWIAFEM LG . ik, OSCC AAAETE A R AILEIE FAK
ol (3] o HET 5 BRI 50%[4]

VEGF-C TEGM: g o 8 iy ek, 5 bk B A RN A I T i S IR 5 e — e K R
WAM 7R, VEGF-C TEE S RIFINME . KIS s g i b Rk 3 sy, AT
JRW, AR TCERIE . VEGF-C J LN il M e 40 i A 25 BAT PR g 2B K /e . FLIRIR A
PEFEYE (IDC) A4 VEGF. p- AKT 2 ERIIRA, TEMELE R 5 I Bk s
EH s MR Hh mT BE A7 7E 22 24 5 W0iE & 3 Bl p38(p38  mitogen-acti-rated protein
kinase,p38MAPK){5 5 i il i 4% VEGF-C HIRIA (L3R IR 225675 [4]. AW R EW
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VEGF-C 5 T U#AH A5 K7 MAPK AKT 2534 [ {1 13441 i 384 5 DA K% I 89 Rk B2 A8 i) A=
[9]. 1 H FIfE O s SR 40 M b i ot SRR R AL AL, ot 78 B R4 B L) 1 VEGF-C
ST AR, I RO A AR K AR A S A E BB R R, WA BLEIIEYE , o8 VEGF-C
LR B MR RS O R, BRI SEIGHUS 7 VEGF-C 1% 6 JTURL G G — i Sk 250350 iy
4HH R HNS, MDAL986 Il Tul95, i Ak i #hSLIGHR FAE RSNk 20050 R 4 e - VEGF-C
(PIVE B T U B () R, e 2N R B [ Y 7 Sk 35030 e B 2 (L BV A 4R

1 MRS

1.1 %

NSk 3538 e 20 ) Z2HINS, MDAL986RITu195K [ HH il k2 i BE 24 B F T BT s 79 ot
Z B Luciferasedi 75 2K (W ve i kiok H 25 EIMD ANDERSON CANCER CENTERJFAN
ZHEN#HF% .

1.2 Hi&

1.2.1  ZfERESE

MDA1986 Al Tul95 (& 10%Hr4E4- M%) K54k, 37°C, 5%CO,, AR — 4
el B 7R FE 55 77, 1% I8 Lipofectamine 2000(Invitrogen) i B 5 A 41| Lipofectamine2000 & & 14,
FEYLR 2K 500uL, FEALZAAR 2ml. MDAL986 #1 Tul95 FiZH HNSCC 4l & & H 40N
P L4715 9%, Tul95 #r 44 A A1,A2 41, MDA1986 fir 44 4 B1,B2 2H. Fil 117 9% % &1 Luciferase
5 FE A 1) VEGF-C 5t bz 8 e 48 i 4% GLH R 73 ) e N = Fh Sk S 4 i &= b AL BL; A R 3=
Luciferase # #5 JL K 1] GFP JFikift 4 N A2, B2.

1.2.2 BRBITMLE

20 R4 4 A, [ 5 2, 4051 Tuls59-GFP 4H, Tul59-VEGF-C 4H,MDA1986-GFP
411 MDA1986—VEGF-C 4. %411 Dox 20mg / Kg MEEsvES, R —RiES. H Lk 4
FheHMu 5 S4F S R E AT AL, LLo.2ml/ R, R TR A BERA 2 T, ek
RIS T A MBS K, R, LHEFERE.
123 #HRAEABENE

BRI, O3 P HBURTE . 3 K 1 il AR EA R /N, HE 7R
FREMRBRAARE, F 0~125mm Bk O 3Ebr = RN SR AR 1 i K B4R (L) Fli hE R (WD,
FAARFAA R VEWPS>0.52 TR R AR . @i I8 5 D-99)6 2 (3.3mg / 100mL) Jf:
WL 2.5% ke (1soSol; Vedco, Inc., StJohn) % SkEE 5, ] Xenogen fA4h % %

GLibAT MR EY R e - seph, MO) . f# [ Living Image 4.3.1 B4t A=k
NG £z -

124 SEHAZNETBERIRRBEREALK T CD31 M LYVE-1 KIRX
f# ] VECTASTAIN ABC il & (Vector Laboratories) #E4THZ 44Uk eitt, s
Z, FEREEANEKE G, E 0.0IM FrimREL M2 MR (pHB.0) . ARSI X 5-mm
PR #AT IS R R AR R 10 7080, WIRTES SVl EAE 3% b A E A 10
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orfe ARREFVESS AN 196 L FMAEFE IR T 1 /b SRJEILIT R 1E 4°CH —Hii
BIA LT R A 3-30- TR EBCRIGHAT B0, M RT ERE R, SRR EN B
BETE DU PR Ry

1.2.5 R4l MTT 4Kl

B B4 K91 MDA1986 4 i), MDA1986-VEGF-C 4 ffd, Tu159 4 ffd 1 Tu159-VEGF-C
41110, 0. 25 i B 7 1 15 P 24 it R 42 96 FLAR (104 /N/FL), B 24 h HURE 6 FL, B LI F 2
WM L DU (MTT) R 50 pl,37 T K5 7% 4 h W i B5 72500 150 uL DMSO, 37<C ¥ & #1400 g
27 10 min, HEEFRX T 492 nm 4b 145 OD fH, LA OD B I 3IME AL R, I [A] Ayt AL A 22 il
Y1 A K R 2

1.2.6  RSMHRIRIR LI

¥ 4 HanppsEdl 3 FLEMT 6 LR, SANpuNiEES, H 10pl B ASHE Sk TR IR R R
EXALRIR, & WERIE X IR, 5557 48h J5, MERHIE.
1.2.7  Western-bloting il

W DL EVUZH 4RI PBS ¥Eik 2~3 Ik, RALES 100pul & AR, RoRME, 5K
WK EA, BCAEEAF ERN Soug BEA, 100T, M 5min; 10%%F P HE
[ e HL K, 100V, 1.5h; FLUKFE RIHERLT4EZ MR 90V, 1.5h; 5%l IR ¥k =R 17, #% 1h;
—PHi BPLA 1:100, 4T RER; TBS-T >3 K —ht Ehif 1: 500 HRP fxid, =i
P& 1h; TBST #/E>3 k; ECL K65 Iming X BB 1min, ¥eH, BRE, &, WA,
FLIE I M % 2SR SR 4l B AKT ,p-AKT, MAPK, STAT1,P-STAT1 ik /KT
1.2.8 SN

I GE T2 SPSS10.0 for Windows  FHiEAT ELHE 70, #iE P<0.05, 7% RA Siit o
X

&R

2.1 ELISA 2% (F 1)
] U2 YL VEGF-C 2Hf VEGF-C 4y b= T e 2 .

il

N

VEGFCELISA  w1.10
15 - m 1;50

0 -
E
o
gl LI r
0.0 - - -

BK  Tul59-GFP  Tul59-VC MDA-GFP MDA-VEGF-C
1ELISA £l VEGF-C
Fig. 1Detection of VEGF-C by ELISA
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2.2 #% VEGF-C EAFERIEN R B4k P pos 1820
Tu159 #H,Tul59-VEGF-C 41,MDA1986 ZHfil MDA1986—VEGF-C 41, 7E#f a1

110 DR, (HRZF BG5S X (P>0.05) .
A H Tul59Tul59-vC

fan
3081027941 ko st

e

Grop:

Expermert
ek

Conmert: Experiment
Conments

12000000
10000000 A
8000000 -|
X
6000000 - % *
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|
2000000 %
1] T 'I T T 1
115 0 05 1 15 2 25
Tul59Tul59-VEGF-C
9000000 -
£000000 - *
X
7000000
6000000 -
5000000 ”
4000000 -
3000000 ¥
2000000 A A
1000000 i ‘
a T T T T 1
0 as 1 15 2 25
MDA1986MDA1986-VEGF-C
2 RO AR RN LR
120 Fig 2 the size of the tumor
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2.3 AL

GIEHAN R T R: CD3L FEAF/ET WM, F T P45 Ie s A, 45
R R, VEGF-C(+)4AREHE N CD31(+)ET VEGF-C (—) 4H. hELE P9 B 4 i BA i
TR 5% AR-1(LY VE-1) 72 I8 2 2k L e S ME R U A b i 2 — R IR 4 B 38 I 5 R (HA) ) 2

125 TR, S5 RANE TR VEGF-C(+) 4108 84 LYVE-1 PP Je itk B4 = T VEGF-C (—) 4.
(1 3)
Tul59MDA1986

130 CD31 IHC
—  Tul59-vCMDA1986-vc

Tul59 MDA1986

135

LYVE-1IHC
Tul59-vCMDA1986-vC

-

140 3 AL R
Fig 3 Results of IHC
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2.4 iR MTT A Kl 0 2 RIRIJR Skl 45 5%

2.4.1 RIYRSLL

145 B B0 K Tu1594H, Tu159-VEGF-C4H, MDA1986 41 AIMDA1986 — VEGF-C 4 41 ffd
HATRIIRSEEG . 45 BRI VEGF-CAL 40 M A8 8 B b 72 24h J5 v LU B RIJR 5 Ak L8
A B, 5 HLRRAT AT AR 45 . 48hJE R AR A, Fe i K B4 i, B 5 B 4 i e 4
—F. RAVEGF-CHTE24n /5 R AL AR WA BB 48hE kIR R @A . WL (F4 .

d Wound healing assay

Day O Day1 Day 2 Day 3 Day 4

- - - - - -
o - - - - -

150 K4 RRsIREs R
Fig 4 Wound Healing Test Rusults

242 MTT 4K 4R

Ji7s VEGF-C (+) 41, AREERTEEMEARA, HAERKERER K, HIUK
LR TR HE . I (B 5) .

Growth speed of MDA1986 VS MDA1986-VC
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400000

= DA19E6
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100000 -|

155
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Growth speed of Tu159 vs Tu159-vc
250000 -
200000 -
5000 == TU159

100000 =H= TU153-VC

50000 -

K5 MTT A K2k
Fig 5 growth curve by MTT method

160 2.5 Western-bloting B4+ FIFEARRESE

HN5 44 VEGF-C(+)f' p—AKT F1 p—STAT1 () EirRik 8% T+, 1 MDA1986 4LAi
Tul59 ARk B2 p—STATL, LK 6.

s c
Z > — <
= C wn
) = S 0
z>0duo
TV =P or
Z<o<u<8<
g0 oo 28
& 6 Western Blot 256 illl
165 Fig 6 Results of Western Blot

318
AR FEIE AR Y AN AR IR R, R4, VEGF-C BRIk 5 H M AT 68 1
Y. AR, MTT A KlhZR s pE, HAL T A A K iz -, [
B RIJRSEEG H 48h 9 VEGF-C (+) ZHI40MIT RS IR, FEAIEANIIE, 1fix B8 20 v )4
170 A K o AR SE8G, sS4tk R, VEGF-C (+) 443 i P fe i o ks &4 CD31
Tk TR, HAREE bR EY LYVE-L ikt 75 R4 IR % R IR s FRATTAT LA
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INA, VEGF-C 7 Sk 20050 e Hh (1) 20 1 v o] R S0S e 28 e 4 i () 36 8RNI A%, (i of A
L AR R

VEGF-C S i s /e 20 b s B R g A K IfE A . 1IDC 4H 4 VEGF. p
- AKT 23d B RIBIRES, TEM SRR IR0 B OB AE ;M8 T ReA71E p38 (55 1d
PRIEIL 42 VEGF-C RIS 22k Mg (11228547 (5] ; i& VEGF—C il p38BMAPK 1t DIC
] G B R VEGF — C 52 p38MAPK {5 51 i 1) 4%, 2 5 FLIRIR i 14 5 A0 bk L 5
. Kt VEGF-C WA IEGE L FipEe, SEMmmnkERREEIRA. A
Filid Western blot S2560 7% ¥ VEGF-C Rk PRGN H R ilE AKT,p-AKT STATL, LA p—
STATL FKikMFM .. 4K AKT, STATL &/ TXHR4L, 78 HNS bt R, #%
S5 RPN AT VEGF-C HRIE EFF, AT Uil 40 s JE 1) AKT, STATL MEEgA 15
TER . 456 FiRsSeme o R sl saIT B ae 71, ST 32 7R 38411 VEGF—C 78Sk 2000 i Hh
Al IEE ARG R AKT, STATL BT AR R R ARE A . B AT MR R AN EE 1%
7B 02 N FE 2 23 1 e 200 Ak N0 L IRR B s @ I+ 1 i 4 P e e o B2 — i 0
BEAMEE [6] .

4. g5k

AHF TN RAL K R e B K R VEGF-C 1 iy A7 B T ML 8 Rk 28 14 24
1, I ELAE I 8] HL TR 9 5% A O D D3 B PR 5 R A e B R A P O B RS A SR A
HXE K ANIERS RE AT RO RII, BRI AE AIIbk LA R A4, LB it St R PR e 7%

B

ARS8 T v DA R SE IS 131415 2 3 AR Bl K 2% MD Anderson Cancer Center [1]
Fan Zhen 3z 148 S A, R 805 .
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