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W OZE. HIY BT E (angiostatin, AS) X A5 i 98 40 e 1M % P Bz 4= K K (vascular endothelial growth factor,
VEGF) Fik0yE W . Jiihk  #% Tca8113 A5 B A A1 3 18 N RN, FMENE 7RI R0 3 H (541 6
H) o PBS 20 :11:4F PBS;AS(250 ng) 4 : 114} 250 ng 4lifk AS;AS(30 pg) 4H: 1151 30 we 2lifk AS, JEETES,2 Y/d, R
RN, 2 /T o 21 dJR AR BE/N B K I RS R 2 A4y, — 2B T e e 2 AU A VEGE K H A~ 32 A
(VEGFRI1 .VEGFR2) #il CD34, F§ TUNEL 245 {00 frfJed 4 M2 i 08 7= 5 25 — 2 A 2 %€ . RT-PCR %] VEGF . VEGFRI1 fi1 VEG-
FR2 (1) mRNA ik, 858  AS(250 ng) 211 AS(30 pg) 20, 4HHIPA T840 (AL BTHG I (P <0. 05 ) 5 T ek g A B L fd it
P (MVD, Ji] CD34 HTARFRICIH HIRIEAY 88 1M 4 25 ) J¢ VEGF \VEGFRI1 1 VEGFR2 £ 4 4 B Fl mRNA K -2
ik HA BB REER (P <0.05) , H AS(30 pg) ZHME M W% 850 AS TR AT BHEANN VEGE (315 H 550 Bt Homi i o
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Angiostatin down-regulates vascular endothelial growth factor expression in human

tongue squamous cell carcinoma cells

LIU Zhi-gang, CHEN Fang-yu, JIANG Li-hui, WANG Tao (Department of Oral and Maxillofacial Surgery, Dental Hospital of
Chongqing Medical University, Chongqing 400015, China)

Abstract: Objective To evaluate the effects of angiostatin on vascular endothelial growth factor expres-
sion in human tongue squamous cell carcinoma cells. Methods Subcutaneous xenografts of human tongue
squamous cell carcinoma (Tca8113) cell line in BALB/c nude mice were employed and eighteen mice were
randomly divided into three groups (6 mice each) : the PBS group injected with PBS, the AS group injected
with 250 ng purified angiostatin, and the AS group injected with 30 g purified angiostatin. Reagents were in-
jected intraperitoneally twice daily and tumor volume was calculated twice weekly for 21 d, then animals were
sacrificed and each tumor specimen was divided into two parts after surgical resection. The first part was submit-
ted to both immunocytochemistry for VEGEF, VEGFR1, VEGFR2 and CD34, and TUNEL apoptosis assay. The
second part was prepared for semi-quantitative RT-PCR analysis of VEGF, VEGFR1 and VEGFR2 mRNA abun-
dance. Results There was an increase of apoptotic index (Al) (P <0.05) in the AS (250 ng) group and in
the AS (30 wg) group and there was a decrease of protein and mRNA expression levels of VEGF, VEGFRI and
VEGFR2, tumor volume and MVD (tumor angiogenesis was estimated by using CD34 antibody to determine mi-
crovessel density) (P <0.05). These changes were more obvious in the the AS (30 pg) group than in the AS
(250 ng) group(P <0.05). Conclusion Angiostatin down-regulates vascular endothelial growth factor ex-
pression in human tongue squamous cell carcinoma cells in a dose-dependent manner.

Key words: angiostatin; vascular endothelial growth factor; tongue squamous cell carcinoma
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VEGF165 %) , VEGF-A ()4 ¥ 1% P 3 2 i 1 [7] ¥
A T B2 R UKl A2 AR 1) A B AE R AS LS BRI , X A 32
&2 VEGERI (Fli-1) F1 VEGER2 ( FIk-1/KDR) P!, A
TR R iR UL A e, L S DL IR 20 g 2 UL
Hajitou 253\ 4 AS T3 VEGF (5 1k B AT g 2 7
WA, H H A A 2D DL X5 5958 5 47 AH A58 19 i
il I, ARWESEXT AS 5 VEGF 7 58 20 i v Y
KRMATIRIT .

1 #R5FE

1.1 ##

N B A0 MRk Tca8113 |y U I K24 A2 P AL IX 40 filg A= 4
A ETEME, 6 ~ 8 JE#E BALB/c /NI MM, 18 1,
i (18 £2) g, Il AL E R RS L R sh bt . lifb Al
AR W T Haemtech 24w, RNAlater £ dh 77 W% A BD 22
A, RPN L TEREE LK VEGF (Flt-1 KDR K CD34 Iy [ 27 19
A ) TR FRA F] L, S-P 9001 Ho i 41 Ak Ye (i 5 & fn ZLI-
9032 ¥e4E % DAB AR &1 B P2 &M A Al W Tl & POD
5 B Roch 2], s RNA #2371 ( RNAiso Regent) .RNA PCR
Kit(AMV) Ver. 3.0 Ilg Ff TaKaRa /A ],

1.2 F&

12,1 A 89 Tea8113 # B AS AH 94 A 78 A 3 37 1
37°C 5% CO, 5346, F & 10% /NAF I35 i RPMI1640 15
FRURNT Tea8113 4L HE 178 ML TR B 10, WR IE A FHE H
HEHAREE 6 £ Tea8113 M5, 3£ 0. 01 mol/L PBS ¥ #i B,
JHECANEECH 2 x 107 ml ™', FEAE R RS 50 TP b i i R
ST 2 x 104 Tea8113 4,

1.2.2 SiWmshisrdl FARENLECT- R 18 HARE AL 3
4H, 4540 6 2, PBS ZHi 4T 100 pl PBS, AS(250 ng) 4H i3 4t 250
ng 4fifk, AS(VAART 100 wl i) PBS ¥ 1) ,AS(30 wg) ZH 4 41 30
e alifl ASCHAR T 100 wl (9 PBS Wi rb ), 8 g 5,2 We/d,
TS AP AR RS M 24 KPR, #5452 21 d.

1.2.3  BUp s bR AR 0 SR A R B K R A AR, 2
W/ IR AR A S MR AR = mab®/6,a K AR, D
K JEAE

Zead 21 d AYTEST IS B S AL FE AR B, B iR, IR A
IRV AY, 2 2543, —PARTTAE 4% 22 38 H I v 2 R A 4 IR S 6
EHWERA MY, B —FE7 0.5 cm x0.5 cm x0.5 ecm [{9/)
U # RNAlater £ 5 i AR UL IR A
1.2.4  Appe S ss
1.2.4.1 #4E 4 S-P 9001 Gyl by sl & rh st B
3%t Tea8113 Wi £ 85 U1 7 i) VEGF , VEGFR1 , VEGFR2
F1 CD34 /74 (n ., VEGF VEGFR1 ,VEGFR2 il CD34 —4} )
MY 1: 1005 8 @57 ] ZLI-9032 v 45 # DAB 1205 & , B %
I B AR T S A0 B B B e A B
1.2.4.2 #550% QOVEGF . VEGFR1 . VEGFR2 [H#: %Rk
WA« F R 4 5 H R R 22 A4 R BRZA W] GD-8 73 2
AR Z AR B SCERAE R G AT T, EESHUE TR 6%
JEE (AIOD) , B B ARG 6 B/ A5 BE T B, #0578 10D/ um?®
Q¥ Il 4% % BE 380 ( microvessel density, MVD) ; H] CD34 #i {4 %
B VA TPRIC . JETE 62 WA R B 3 Al T & B B

R, B B FEAE 200 45 0B F I 3 AN s P
IR 1 SRR JE R LA 3, B MVD (i

1.2.5 TUNEL BRI S vl &t Bt fr#afe . B
PEbR R A B B 0, A TR R (AL IR 7E e
B 200 5 R BEALPKIE 10 PRI, 3145 100 A2 A% i BH P40

WL 5 B E b
1.2.6 >FiEH RT-PCR #:
1.2.6.1 42EUM RNA  BYHL50 ~ 100 mg [ Tca8113 fifjgi £

21 $% RNAlater ¥ 5 il WA RNAiso Regent 1d 45347, I H
20 pl RNase-free /K7t RNA  UIIE 5 45

1.2.6.2 JREESERN K RNA B9k 5 | 4l e st 5
PEAFE S0 RNA A 5T LAORER |, 9165 FL FH RNase-free 7K i B¢
AX 500 ng/pl 1 TAEW , 9% /5#% RNA PCR Kit( AMV) Ver. 3. 0 i},
B P C ) S 7 i SNV, - 7E Mastercycler96 5 # PCR {3 AT
REEFER R, N &4 42 °C 30 min .99 °C 5 min #15 °C
5 min,

1.2.6.3 & 4 4 iz o CIE7R 3V W 8= 1
20 wmol/LE TAEW . # RNA PCR Kit(AMV) Ver. 3. 0 {3389
i PCR SV, A B 5 2 53 B2 I R I 485 R ) A &=
W1, SR )G 7E Mastercycler 96 5 #il PCR {3% U T 5432847 PCR 2
N :94 CIRE 2 min JF#E ATEIRLFE, B 94 C A5 1 min, 60 C
iRk 2 min, 72 C ZE 1 3 min, 3t 30 NMEH, FHHRLRE T
72 °C J&E 10 min, fJ5 4 CLREE,

F:1 EEHRUSIMFTHEIT
HEE S1YF5

VEGF Y& 5'-CGAAGTGGTGAAGTTCATGGATG-3'
2 X 5'-TTCTGTATCAGTCTTTCCTGGTGAG-3'
VEGFR1  IF 4% 5'-CAAGTGGCCAGAGGCATGGAGTT-3’
5 5'-GATGTAGTCTTTACCATCCTGTTG-3’
VEGFR2  IF X4k 5'-GAGGGCCTCTCATGGTGATTGT-3'
2 Xt 5'-TGCCAGCAGTCCAGCATGGTCTG-3’
B-actin NSYe: 5'-GTGGGGCGCCCCAGGCACCA-3'
J U 5'-CTCCTTAATGTCACGCACGATTTC-3'

1.2.6.4 ZEHMr H ik 45 5 5 Bio-Rad 19 GelDocXR ¢
AR R GENAR , F Quantity One FRAFHAT AT, 4307 )5 1 F 4%
LI A fit ik (trace tracking) o 28 5 {H B2 I H A9 DNA 1
M4k T BDEE AN S NS B-actin (912 T TGS &
{EEAZ L, AR S H A mRNA S St i
1.3 %it5om

SR HH SPSS 12. 0 SRS 447U ¢ K5

2 HR

2.1 At E %R

2.1.1 VEGF.VEGFR1 VEGFR2 {4 44k e o VEGF,
VEGFR1 \VEGFR2 3= %2 3% 3K 7E Jib %8 40 f S5t 7, il PBS 41 | AS
(250 ng) ZH 1 AS(30 pg) 41 VEGF . VEGFR1 ,VEGFR2 ff) %
PELH b G (0 285 5 el 40 S Rk e bR B (. Y (tusim i PBS
21 155 , AS(250 ng) ZHIRZ ,AS(30 pg) s, WE2.E 1,
2.1.2 CD34 fuygdifbiets,  CD34 FEHIRAE MLE N K40
M, CD34 4 RE 2H Ak e (6 1) BH 1= &% SR 2 1 450 PN Rz 400 i ok
Y AR B, BORT LSRR B R i A8 I AT i A T B
M BT 45 5 2. PBS 4 £, AS(250 ng) k2, AS (30
pe) Afb, WFE2 E 2,
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%2 PBS£H AS(250 ng) 2251 AS(30 pg) HAPEE{EFR MVD AI AIOD #1 RT-PCR ¥ E£E (x +5)
ATOD(T0D/ um?2) RT-PCR 2} 5 4t
2034 s AR (mm3)  MVD(A4) AI(% )
VEGF VEGFRI VEGFR2 VEGF165 VEGF121 VEGFRI VEGFR2
PBS 41 1511.0£110.1 150.5+12.1  1.0£0.4  0.1075%0.006 1 0.0837+0.0007 0.1596£0.0007 0.470+0.011  0.260 +0.021  0.321£0.017  0.602 +0.017
AS(250 ng)4l  813.0+83.82  50.2+10.08  4.5+0.72 0.048 1 £0.006 58 0.029 0+0.000 72 0.079 6 £0.000 68 0.250 £0.0142  0.081 £0.0132  0.040 £0.0112  0.352 £0.0112
AS(30 pg) 4l 515.0+51.9ab  25.5+6.53b 72.0+0.9ab 0.001 8 £0.000 42> 0.000 9 +0.000 2ab 0.003 2 +0.000 22> 0.108 +0.0112b  0.042 £0.0172b 0.020 +0.0152b 0.168 +0.0132b
a:P<0.05,%5 PBS 201b4%; b.P <0.05,%5 AS(250 ng) 41 rbdx
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2.2 TUNEL k#m A —eg 4 R

i 240 A 08 T S AN M AZ T R T /MAR, 48 TUNEL k40,
JE RO, AT IEEPBS 41(1.0 £0.4) f/h, AS(250 ng) 4
(4.5+0.7) K2 ,AS(30 pg) #H(72.0£0.9) fx K, W2,
K3,
2.3 RT-PCR =4

PBS  AS(250 ng) 11 AS(30 pg) 41t VEGF VEGFRI #I
VEGFR2 ) RT-PCR 1 3k [ B /R T A B A4 386 7= 4 K/
(VEGF165 .VEGF121:535 .403 bp; VEGFR1:498 bp; VEGFR2 .

E 2 AS(250 ng)#H CD34 ZEINE A AR S R H L
g zEER (S-Px200)

1 500 bp—
1000 bp—

A:PBS #8;B:AS(250 ng) £8;C:AS(30 pg) 4
E1 34 VEGF ZEfpEampi e RgaAtiastR

(S-P x400)

709 bp; B-actin:534 bp) FI4 = PyAHXS Fe b & CEIROGEEE) -
ANy A PBS ik £, AS(250 ng) ZHIKZ , AS(30 pg) Hix
W32 K&l 4,

AS(250 ng) F1 AS(30 pg) 4, AT Bl B m(P <0.05),
T R (AR 43507 (813.0 £83.8) (25.5 +6.5) mm’, PBS 41
(1511.0 £110. 1) mm® | I3 26 BE 15 (MVD) [ 43514
(50.2 £10.0) (25.5 £6.5)4,PBS 41} (150.5 +12. 1) 4~ L4
J VEGF .VEGFRI VEGFR2 7£ % 4 5t J mRNA 7K ik A4 A
W REMR(P <0.05) , H AS(30 ng) HE HE. W&k 2,

N
@o

3 TUNEL & QUBEMAAEEATIER  (TUNEL x200)

A: PBS #1; B: AS(250 ng)#41; C:AS(30 pg)#L M: DNA 47/£; 1:VEGF165(535 bp) #= VEGF121 (403 bp); 2: VEGFR1 (418 bp) ; 3:VEGFR2

(709 bp) ; 4: B-actin(534 bp)

& 4 3 ‘A VEGF VEGFR1 #1 VEGFR2 fJ RT-PCR H ik &
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AS BENZ I I A A R RIS A B, 33X 7S [R) e
00 b g3 S B PR AS B T AE Y . ARSI, AS
(250 ng) 41H1 AS(30 wg) 4IAHXT T PBS 20, £ i 4
FURI MVD J7 TR A B 090N (82> ) (P <0.05)
1M AS (30 pg) ZH Lt AS(250 ng) 4 X B B (P <
0.05) ,HiHT AS L EEHN i Tea8113 i Js Y A= 4 Fl il
B

AR R R AR AS A Tca8113 T i
e 100 A A RIS A TA AT I A A B R
(angiogenic factors) F I 4 A= 1% 310 il [X + ( angiostatic
factors ) FL[R] PR ML A2 AL X T IR i &, 2 LA A
BRI SR LA ], B T I A8 A AR 5 B B R I A
G ) SN Z [ BT . i VEGF J& i i 2R
I HE LR, AS 2 i o JE A A A A ) PR
PRI, — 2 76 g vh A X e, T g | 1L 487 A i e B
EEPEMNIER . ARSI T AS, it DA 240 i
g A AL A B T LA A R A o R T B
& e NOEIT S

T AS I VEGF Z ] B 2 , Hajitou %54 A K .
AS Tl VEGF 12215 BAT I S BUARHG  , RV L6
KEE i AS N VEGE 33k, T AE 55 4 — Lo fih
MR R AS FAR R VEGE (9335, HETE A AS
T C6 9L PDVA Fil EF43. fef4 i v VEGF f8 3%
ik, ANHE T EC4 [ U8T iy rh VEGF i 3Rik,

AS SR BERS T I Tea8113 7 i th VEGF 13
k7 FRATTAY 250 B s SR W - AS (250 ng) 411 AS (30
pg) 4LAHXT T PBS 41, 7 VEGF J H /> 37 /& VEG-
FR1 VEGFR2 {33577 T ( 7E 8 11 57K -F-Fl mRNA 7K
1) #A B A (P <0.05) 11 AS(30 ng) 4 I
AS(250 ng) ZH X HE HWI I (P <0.05) o 1 Al 40,
AS HERE T I Tea8113 5 @iy v VEGF {3k, i H &
RIEARIE

AS VMR R VEGE %) 32 35 A ML H AT 2> L
. VEGF 32222 fiy Jih g 40 e & 5 A 40 b 19, T A
T, IR A B AE B L D NI R AS T IR iR
i VEGF MR IR Z— IEA, AS J2 il sk /0 i
968 20 L AR B T T A K M B A 7 FRAT A A
PS5 T AL < e — , Iojeg A R A T I A5 A 8, T
AS BB A A FOHLA 40 g 1 0 A A R 1 A 6
1 AU SR BRI 20 P AR RIS SR B R A
VIR ACES =0 &5 81, DT B0 43 g A i e 24 9T
H— BT, Chi 260 BFSE & B AS 7540 iR M pH i
ST RE A% 3 A i RE A B 3R 1T Y ATP G il 17 o) ek 98

20 MO R ) AR M TR AR, O A B AS X MR 40 i 1)
BN S B A A R R T A SEER
a2 W] AS(250 ng) ZHFN AS (30 ng) 4 AHXT T PBS
A, FEMRE AN g AL #A W A3 2 (P <0.05) , 1M
AS(30 ng) At AS(250 ng) H N H AW R (P <
0.05) o 3P J5 T A AL AH BG4, 45 R R BORE Y
iR AP K o A I g A A% K D SR 5 2
VEGF Ik iR,

AWFFE R AS REHE T I Tca8113 i Jix v
VEGF Ak, i B 550 AR . TR AT B 52 56 w]
PIEH 76 AS IYERTT , VEGF 197254k 5 i@ TUMOR
VOLUME Hl MVD (728 62— 2hy, 5 AL i 22 {62
HHECRY, T H A2 A . PP, VEGE ik Y7221k
FERE ] LR EAN AS Jf97 Tea8113 5 87 Ay —
MEPR. VEGFRI VEGFR2 L u] IR N PFA AS B5Y
Tea8113 T S 73— AR
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