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EE R, R B W IT R A AN I RO E . BR RT-PCR &R ,52 #l TR A LA 38 4
#t: 323k Ang2 mRNA , HIF-1oamRNA I VEGF mRNA , H.# ¥ 2 il 2 81 5 EAH 6 (4 5k r =0.783, P <
0.01;r =0.427, P <0.05;r =0.433, P <0.05) ;A& I,52 6 IF 5 42 36 i 3 3% ik
Ang2 ,HIF-1o #1 VEGF % (4. #:3 ik Ang2 mRNA , HIF-amRNA #1 VEGF %5 (4 1 38 @il i Al 41k, B3y
P E %[ (45.4+8.90) A/HP] BB & TAEHERRAL(13.6+£3.30)4A/HP]( P <0.05), &
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Effect of angiopoietin2 , hypoxia inducible factor-1 « and vascular endothelial

growth factor on angiogenesis in human hepatocellular carcinoma
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Abstract . Objective  To investigate the relationship between hypoxia inducible factor-1« | angiopoietin2 and
vascular endothelial growth factor and angiogenesis in hepatocellular carcinoma ( HCC ). Methods  The
expression of hypoxia inducible factor-1a | angiopoietin2 and vascular endothelial growth factor mRNA was
detected in 52 HCC surgical specimens. And microvessel density ( MVD ) in tissue specimens of patients with
coexpression of the parameters was examined. Results Of the 52 surgical specimens, 36 cases had over
expression of HIF - | angiopoietin and VEGF protein, and coexpression of HIF-a and angiopoietin and VEGF
mRNA in 38 of 52 cases. The expression of HIF-« . angiopoietin was related with the expression of VEGF
(r1=0.783,P <0.01,r2=0.427, P <0.05,r3=0.433, P <0.05) . In the cases of over
expression of HIF -a . angiopoietin and VEGF protein and mRNA , the average MVD was[ (45.4 £8.90)/
HP ] significantly higher than that of cases with non coexpression group [ (13.6 £3.30)/HP] ( P <
0.05) . Conclusions HIF -« . angiopoietin and VEGF are possible angiogenic factors in the angiogenesis in
HCC. Tumor tissue hypoxia may be the initiating factor.
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Sz H= K Bl F ( vascular endothelial growth factor , VEGF)
LR R g0 5 8 8 s DDA G . 3T ok & B e
1l 3 25 B 3R angiopoietin , Ang ) & P4 Bz 41 il 4% 5 1
ik 2 IR W Tl A7 A ((Tie2 ) & G Uy — A 99 i R o
AR R AR . AR WE ST R R B 3 2 R Il BE RO
(RT-PCR) $ A Fl 4 35 20 4k J5 ¥6 £ 0 1 J5t & 1 AT
T AL B I H TP 4L Ang2 , HIF-1a Jt VEGF
mRNA J 8 [ 09 2R 5k, OF xF L 38 3k 17 45 56 4 by
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1.1 #HRAEARBREABKE

1.1.1 FrmEm U4 2002 49 H—2005 4¢3
H A BE TR U1 B 9 37 6 1 98 br A 52 ], G EORE
ABRABRBA TR EH,RIEE - 70°C K56 R 1.
JT A AR A 2 B B KT A TR S5O BT 4 R
(HCC) , 52 fi] HCC v, 55 37 {1, L ¥ 15 fi] ; 4
26 ~67 % ,FH(50.6+7.2) %,

1.1.2 AMFsibmya 1446, B 11 H, &3
Bl 4E WY 28 ~65 %,V 15(49.4£6.8) %,
1.1.3 $r4 ey EfsiFasa 5SH, B
4 ), Lotk B RS 23 ~59 % K1 (46.9 £5.
4) %,

1.2 XWHE

1.2.1 RNA #9323  FE & RT-PCR Trizol 3% 42
B RNA . Jir 1% RNA % F JC RNA [ i 4fi K v, B %5
Hh 4306 0% BE T X HE & JE 4 B #E AT RNA HL Pk A
cDNA & il o 2l ¢DNA & Jin A 20 ul. PCR 1K &
(ZMZE 2. 5uL 10 x PCR 28 #h i , 200 pmol / L
dATP , 200 wmol/ L dCTP , 200 pmol/L dGTP
200 wmol/ L dTTP , 50 pmol HIF-1a, Ang2, VEGF
1 GAPDH 5| ¥, 1U Taq fif ) . K J5 & PCR 9" 1,
&1} :95 C 30min ,56 C5 min , 72 C 60 min ,
IE4 72 CEK 10 mn, 330 NPEH, 519
HIF-1«, Ang2 , VEGF Hll § £ i GAPDH /i I iff 4 T
Al E e gl I AR P SCEk . HIF-1o 3 [ 5]
¥ h 5-GAA ACC ACC TAT GAC CTG C-3 il 5-GTC
GTG CTG AAT AAT ACC ACT C-3 ; Ang2 3 H 58| ¥
k1 5-GAC GGC TGT GAT GAT AGA AAT AGG-3 F1 5-
GAC TGT AGT TGG ATG ATG TGC TTG-3; VEGF 3

¥ H 5- TTG CCT TGC TGC TCT ACC TC-3 F1 5-TGC
ATG GTG ATG TTG GAC TC-3 ; P2 B GAPDH (] 3]
A GGT CGG AGT CAA CGG ATT TGG TCG #1 TCC
GAC GCC TGC TTC ACC AC , ¥ =¥7E 2 % B %
W B L VK S, T JS-380 [ Bl BE K B AR 43 BT A X
I3RS 1Y 25 AT 2F E B AT .
1.2.2 gt SR SP Ik, £ 1E 4% Ui 5 it
1o DABEER R 2% vh A= P b K % W ( PBS) B ) —
P, AR B R AE S I I BT A —
EIRE /NN I ST R A S B P A s )
e, BB TFHRMBEE OF L LEERICH: 0N
a1 A2 MM He W6 g0 M T 5 L
G112 Fs2 8172 ik, ERMWAEZ
P BT E AV BATE RO 43 (=) 5 85 B R 1
~2 05 C+ ) s mMMEN 4 40+ + ). LU CD34 f5
0TI % E (MVD)
1.3 %HitZEaE

FE OB 2 2 A) L R I R 2 4 A
2 E AR G BEORH L R B LK 35 5 F Spearman
S5 OCAH G A 38 43 BT 2 1) AR OC HE .
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2.1 RT-PCR & B

FE T 9 AL 20 A Ak 41 20 3 ] L Ang2
HIF -1« 1 VEGF P ¥ £ 35 19 Z& o, B i i 4 A
FRIREH W, M IE®E FAHASN T B RE(E ),
o B4 BE 4 B Ang2 , HIF-1a fl VEGF mRNA fi
e S A1 S O e N = T S R
(P <0.05) ,{H HCC 41 21 1 Jif 0 fb 41 8L b 3 45 4%
MRBKFILG %2 % (F 1), Spearman 5§
M 4 B B R HCC o i Ang2 mRNA 45 HIF-
LoamRNA [ RIKKFREIEMHKX(r =0.783, P <
0.01) ; HIF-1 amRNA 5 VEGFmRNA [ % ik K F 2
EMFE(r =0.427, P <0.05), Ang2 mRNA 5
VEGFmRNA [{JREKFIFEIEM L (r =0.433,
P <0.05),
2.2 HCC A4 rh Ang2 ,HIF -1« #1 VEGF % % 42

&R

93 P %k B 34 T BH P g 5 . Ang2 BH M S 8 2L
L F ML %, HIF-To A PE % 65 60 T A% F1/ 5K
H ,VEGF [P F 8 A THK (K 2a-d),



FEWE & Ang2 HIF-1a % VEGF %t 5% i 4 % i 19 % i 527

LIPS 20 2 T BEfL4H 405 3. IE W IT A 4
A:GAPDH; B:Ang2; C:HIF-la; D: VEGF
B 1 AT 4180, AT BE 4k 41 20 f IE % AT 41 2UF Ang2 , HIF -
Lo, VEGF Y 3K &

a:Ang2 b:HIF-1a

1R AL I IE B 44U h Ang2, HIF-1a A0
VEGFmRNA [ £k ( x + s )

WAL BiE HIF-1a Ang2 VEGF

9 52 1.06+0.20" 1.32+0.21" 0.79 +0.18"
iRIXIA 14 0.93+0.10" 0.85+0.14" 0.72 £0.11"
E# T 5 0.28+0.05 0.31+0.07 0.26+0.05
- 5HIERF4LI, P <0.05
¢: VEGF d:CD34

2 HCC 4121 Ang2  HIF-1o, VEGF, CD34 s 41 404k P e ( % 40)

HCC #H 41 Ang2 , HIF-1a #1 VEGF #& (4 19 FH ¥
FiR A K (41/52),(38/52), (45/52) ¥ By
W TR AL LU 5 0 T/14,7/14 ,8/14) Fi
EWFHS (45K 0/5,0/5,1/5) (P <0.05)

(£2), 52 fl HCC HZ 36 fijd KK HIF-1a,
Ang2 1 VEGF & 19 %, 5 5 ¥ ff 1 45 B (45. 4 =
8.90)~/HP, Bl & TAE L RIKXH(13.6 £3.30)
A/HP (P <0.05),

R 2R I RE AL AN IE WO AU Ang2 , HIF -1 Fl VEGF 2 H 1 3£ X

HIF-1a Ang2 VEGF
BRI ZH 21 s
(=) (+) (++) (=) (+) (++) (=) (+) (++)
Jilg%4 52 14 16 22 11 17 24 9 17 28
JiRIZI4 14 7 5 2 7 4 3 6 3 5
1IEH T 5 5 0 0 5 0 0 4 1 0
2.3 HCC A4 Ang2, HIF-1a, VEGF & MVD  {E N 5% 88 1Y 38 18 , 3 o 1 % 0% 20 8K )5 & 98 40 i 3% =

FIEWMEKE
Spearman 5§ ¢ AH 5C¢ 43 A 2 5 : HCC H Ang2 5
MVD ) Z ik 2 EIEM X (r =0. 806, P <
0.05) ; VEGF 15 MVD By E K2 EAE(r =0.512,
P <0.05) ;HIF-1a 5 MVD Bk 78 2 EH % ( r
=0.472, P <0.05) .,
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WF 5% 22 W, 24 Brb o3 A0 1R FR M 5 2 mm® INF 2 B 4
S A K 0 M TR A i A Y L A I A
AAUHR A B AR K Br T RS SR IR, i H e )

FeRm A o B A AR R B 2 R A i N T
(98 55, VEGF 2 JL %2 K & 48 Fl Ang J M 52 K Tie2
F G0 S VA Y I LA A R P A R R AR Al
ARETE R R R A R B R B BB O R b R R E AR
FAUT T e R BT R I I R U B AL A BT
4R MR IR 97 R R R

HIF , VEGF K H: 32 A & G¢ 15 I s I 48 A 7 /9
EHE AR LB 5D, i Ang J2& 35 ok & 8L 5 1
EHAEBUMEHEB., HE KHIL P4 4
B, Bl Angl, Ang2, Ang3 Hl Angd . W} 558 2 B9 2
Angl Al Ang2 . A& Angl JE[H fif T 4 (4 1k 8q22. 3
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~23, A H 498 A2 M4 B M R
DKL, RE 410 1] ok 96 0 A R b R i A8 Y 2R B . Ang2
B T O K 8p23. 1, HoaE 1 il 496 > & KR
W, B — W55 K, Al A 3 g B R 5 5,
(R Ul =8 AR

A5 i F 2 i RT-PCR R 5 41 4k 7y 3
Y 41 20 Ang2 , HIF-1 o, VEGF mRNA H1 7% (4 1Y
Tk, KA 3 45 48 (1 mRNA 335 K F- 1
= e < R O T S R (el S i U BV T o 1
K TR RGN Bk 3 MR B onY i A b o 24 MVD
Bl TOHMEREA o XEHZE BT H#
WSS TR E A W R, B = Z
7 45 % K- Rl 6 & o Pichilue 2510 f& 5 52 56 € 4 52 Bt
A REM I Ang2 Al VEGFmRNA [y % ik , VEGF JF B
R Ang2 mRNA #3235 o Il R B 5 W0 5¢ 21 T 98 41 21

R A AE BRI IR BE X, LWEED%HEPFME ﬁf%ﬁﬁ}&
Ao M4 Pichilue 55 14 Sb 5205 25 R A 5206 25 R 2B
HHEWE, T A K B — B (4 > 2mm? ) fi
AL M THARHBFAFERTHEFHRE, REIHE
F Ang2 EI’J%%J_ Ang2 5 N 7 40 i Tie2 57 4K 5§ 5
bR RS A I O N % VAN [ A Bl | = S |
ZF A K AR A Oy AR KOy i A RE R
> T 300 240 LR A4 B sk A, e D R B 2R RL , BOAR A AR
L, R TESER YT R VEGE AR T, I R 40 i
KA AT R, WA, A AR TR R AR i A

AW 5T % L, Ang2 , HIF-1a fl VEGF 5 Jif #& 1)
B AR A A O, A R] RE R X — A R e B A
If AR R GG PR T o A B N IX S VR R R SR BT T
T, K A B T SRR BT B R .

2% ik

[1] O'Reilly MS , Folkman J

noval angiogenesis inhibitor that mediates the suppression of metas-

Cell ,1994 ,79(2) :315

Holugrem L , , et al. Angiostatin ; a
tases by a lewis lung carcinoma[ J ] .
-328.

[2] Holash J, Maisonpierre PC, Compton D, et al. Vessel cooption ,
regression , and growth in tumors mediated by angiopoietins and
VEGF [ J] . Science , 1999 , 284 (5422) . 1994 -998.

(3] XUzesm, Jpfase, BRil ik, 5. 48 i A R &8 7 5t T Al T e
HAP R RE LT LT] b &R A 5, 2004,
13(3):196 -198.

[4] TIsner JM, Asahara T. Angiogenesis and vasculogenesis as thera-
peutic strategies for postnatal neovascularization [ J]. J Clin In-
vest, 1999 ,103(9) . 1231 -1236.

[5] Yancopoulos GD, Davis S, Gale NW, Vascular specific

,2000,

et al.

growth factors and blood vessel formation [ J]. Nature
407(6801) :242 —248.

[6] Maxwell PH, Pugh CW, Ratcliffe PJ. Activation of the HIF path-
way in cancer|[ J | . Curr Opin Genet Dev ,2001 ,11(3) :293
-299.

[7] Loughna S, Sato TN. Angiopoietin and Tie signaling pathways in
vascular development [ J]. Matrix Biology,2001,20(5 -6) :
319 -325.

[8] Maisonpierre PC, Suri C, Jones PF, et al. Angiopoietin-2 , a
natural antagonist for Tie-2 , that disrupts in vivo angiogenesis [ J ]
. Science , 1997 ,227 (1) :55 - 60.

[9] Pichilue P, Chavez JC, LaManna JC , Hypoxic regulation

J Biol

et al.
of angiopoietin-2 expression in endothelial cells [ J].
Chem ,2003,279(13) :12171 -12180.

[10] Lobov IB, Brooks PC, Lang RA. Angiopoietin2 displays VEGF

dependent modulation of capillary structure and endothelial cell sur-

vival in vivo . [ J] Proc Natl Acad Sci USA ,2002 ,99 (17)
. 11205 -11210.

AT 2007 EFRHERABTRH

AT 2007 FEMERABTLZHNT, KEBR

£ 18 FLAR . R BRSM Y
%28 GERERIRES

%31 FFRESM R

%4 8 BiEsM

%5 H R RSN

EoH M FERIN

$£7 5 GERERINES

EH FRRESM R}

£ 9 8 B miE s i

10 28 FR RSN
$£118 FRBR (ELBR SN
F124 Ht

b 184 S 2 5 % 490





