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Abstract; Objective To investigate the relationship between the expression of Ang2, Tie2
and the angiogenesis of hepatocellular carcinoma in rats. Methods  Thirty-eight healthy male rats
were randomly divided into 3 groups: 5 rats in the control group; 25 rats in the experimental group
were equally divided into 5-day, 10-day, 15-day, 20-day, and 25-day groups; the other 8 rats
were used as the supplement of the experimental group. An allogenic transplanted rat model of
CBRH-7919 hepatocellular carcinoma in situ was established by immunosuppression. The expressions
of Ang2 and Tie2 were detected by immunohistochemical staining in cancerous tissues of different de-
velopmental stages and liver tissues of the control group. At the same time, microvessel density was
determined by anti-CD31 immunohistochemical staining. Results CBRH-7919 hepatocellular carci-
noma models were successfully set up in 24 rats. The expression level of Ang2 and Tie2 in cancerous
tissues was much higher than that of liver tissues of the control group ( P <0.05). The overexpres-
sion of Ang2 was pristine and continuous in different developmental stages. The expressions of Ang2
and Tie2 positively correlated with microvessal density in hepatocellular carcinoma (P <0.05).
Conclusion The up-regulation of Ang2 and Tie2 may play important roles in the angiogenesis of

hepatocellular carcinoma. Ang2 may participate in the start of angiogenesis of hepatocellular carcinoma.
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1 MREFE

1.1 ## 40 Hf BT I R 1 Wistar KL,
WEEREERLRIYERTAEAR[FTIE
B SCXK (71)2003-0003], H¥2 He6 FHREE
R E, 4 38 HEE 250 ~ 300 g, BEHLA 5 B
M5 R LWA25S ARTHHFEHAS R, KRAF
¢ J2J% % %k CBRH-7919 g B *h Bl Bt - 18 40 fig 4
W5 i . RPMI 1640 3% 3% & f 35 [ Gibeo 2
AP &, BU K B Ang2 , Tie2 , CD31 Hik i B KX
MEtAEAYTERARAA, RS REEALHK
ZERMEWERXT I EEHEYEREGRAA,
1.2 £BF%k

1.2.1 sHBEHHHK G N S &
RAKRH S B S 807 i AT S50
FREE I E T S 200 mg/kg PIAEHIE ,2d 5
L6 Gy*Co AT KR A2 H, HTFRHMUKREAKX
BRULAES 2.5 mg/kg ZERW, Z/ERH FE4H 1
W,3E 3 K, CBRH-7919 K B JF % 40 Ma #k DL &
10% /N4 I 3% . 100 mg/L 4% & 1 100 U/mL 75
EEM RPMI 1640 22332576 37 C,5% CO,,
YN B A B R BB 3R, B LT B 1B AR
WA S B A K A B9 CBRH-7919 JiF 48 40 M, BC X
5x 10°/mL f¥y 40 Bg 8 W, B 4 4 f9 b Jd 40 i B
WO.5mL L1 mL 83/ T2 8% BALME
BABEHMRTBET,I0~14d5HEREE
BEEY. TEAFETUBRETEM14dERR

R T A K 06 BR A B 41 4R, B B A R AN IR SE
A, R R BB AR | mm x I mm x 2 mm K/p &R
EH, A K sh k5 B F X L7 5 PRMI 1640
BRABHEH. TLRIWEREH 10%2 KER
& 3 mL/ kg, BREEABUT M EMLE E , E B BBk,
LB, B, RBAN, ARAELU30°K A
THAFEHEEAL 1 om 4 LR E , A E 50
HAS HRBHREALEN, ZBEXRE. BEAS
HLE3dNHESEFEL 16 x10' U, H4LEH
L Hh R 2 Ko

1.2.2 B#EFFEH FHBHEEES5,10,15,
20,25 d Sy BIERAH R B A S WA LW AR K 1
AMBAXRROFEEEREHLLAIERR, WE
FAS AN BAFARRA, U 10% 5B W E
EUAMAE Y., BEATEHTHED R
HE Jefs & (P EH RBEEMBEZHRATE)
FamBEr iR fTHRES LTS, H
T3 R4T CD31, Ang2, Tie2 SR AL ¥ R 4, L
PBS X% —H/ERI X B, 5 B] Weidner 257 7
0 R S U A A BE L B B AR AR D LR G
B B 68, B 2R B B N B A M B Dy — A I
AR ERRAEM AR IEEERN/
HEEBPRRTIANMAYMEBNME R A
Mo Ang2,Tie2 ARG RS R TERN : G
ETEKRUABEIERS THELCHAREEE
B, 431 %0 100 S 40 08, LA S AN EF 0 FH M 40
FiE & 43 b S B (E A R A B E A R A KE, I
SARORCHAM) 1T R(HMAME) 2% (MHHE)MS3
H(SEMEME), RS H0,1,2,3 0, THAH
MR 0 4, HEHBEE/NT 10% K1 43,10% ~
40% Z 8K 2 43, KT 40% R 3 5o

1.2.3 %itFa=m HEREAYE « Rk
Z(x2s)ER, M a=0.05RBAKHE, NE
SPSS11.5 xf it At H AT HBE R I 200 &
BRI R A Kruskal - Wallis H £ #1436, 41 [H]
I L3R A Mann-Whitney U #1380 . P4~ & 6]
A %R ] Spearman %5 4% #H 5K 4 # o
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FHEARYEERY, 2F5d4.10d4.154d
H20dH4455R,25dH4 R, KEBANNBR
RMETEKRKAG, WERESLASAHANE, HREE
Wi, TAMELEHR 2 ~ 15 mm, 345 1A B FA,
B SR REREE 4 BIEA K, R L8 K8
BEERES BETHEEKAG®, B, BKE

14 ] LKL SR BB :
2.2 RS HETELERAMETH
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2.2.1 CD31 A& X 4N 48Rk

CD31 %3k, AFAMEME S CD31 Rk E AL T HUME
WM, 2EAREASEEBE(E1), Sd4.10
d#H 15d 4 20d HM25d 4 CD31 FXHHB
ETXEE(P<0.01), 10d4.15d41.20d4
M25d 4 CD31 RFKFHESIAHBHE

(P<0.05), % B %0 44 B [8] € £ M % % B (mi-
crovessel density, MVD ) ZE #i 1# n fy #a %+, 12 10 d
#.15d 4.20d 45 25 d 418 B B K% H MVD
EREGIHHEEX(P>0.05)(F1),

F1 AFEHH CD31,Ang2 J Tie2 IREKF
CD31 Ang2 43 (#)) Tie2 P4+ (H)
1A (~/HP) 0123 0123
Xof B4 ] 5000 5000

LRA :

5d4l 6.40£1.52** 0.0 41 0 4 1 0
1044 36.20+4.87**2 0 0 3 2 0 0 3 2
15d4 42.20£8.70°°% 0 0 3 2 0 0 3 2
20d 44 47.80+10.40°°20 0 2 3 0 0 3 2
25d4 47.25+6.60*"% 0 0 3 1 0 0 3 1

#®,A P<0.05

SXRALE, » » P<0.01;55d 4k

B R4S CD31 SR AA L ERE (M E®HE R 47.32 4

HP, x400)

Fig. 1 CD31 immunohistochemistry staining of hepatocellular carcinoma

tissue (MVD is 47.32/HP, x400)

B3 AR Tie2 RAAMLRE (IFAH 3 41, x400)
Fig. 3 Tie2 immunohistochemistry staining of hepatocellular carcinoma

tissue (mark 3, x400)

2 RS Ang2 SR AR E (E5 4 3 41, x400)

Fig.2 Ang2 i hemistry g of hep 1lul tissue
(mark 3, x400)
2.2.2 Ang2 AE AR5 MVD & £ 4 T B

HAFHAP KRNI Ang2 R, LRAF A2 X
B MEanE g TR R (E
2), FAMERILFE N 100% (24/24) ; K& HME 11
B, B 13 6], H 4 Ang2 KKKV RA AT
HAHE LW (P<0.01), 5d4.10d4.154d
#1.20 d 40 H1 25 d 40 4% 40 18] Wi 9 LL &% Ang2 Rk K
FERHYEFZITFEBEX(P>0.05),
FAHRKTT BN AR Ang2 EEHEXRKXKEEH
MEFEEZEMEL(r =0.671,P<0.001), &
FHPEZR A Ang2 9 41K MVD {H IR FHHE R X
EE(FE2)(P<0.05),BEE Ang2 ik KT 1
=, MVD i S EE

Spearman %
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2.2.3 Tie2 A% AE 5 MVD ¥ £ % Tie2 7E
MERAFARATRALEREX, HEEBHABLEN
BERBERE(E3), HERZE RN 100% (24/
24)  HA R PAME 12 4, PR 8 4, 55 4 6, 9%
HRA G BAFHR Tie2 REKFERFHGHIT*
BMY(P<0.01), 5d# Tie2 £iAKFHTxtHE
4 (P<0.01),{H{ETF 10d 40.15d £41.20 d 4
25 d 41 (P <0.05),J5 4 4118 # &K V25 FL%
B X (P >0.05), Spearman % % # 3% 43 #1 B
REHA T EHRBKFESHMEEERE
i (r =0.783,P <0.001), X R[E Tie2 £k
KPS 2 MVD B 3E AT J7 25 4 B BB LG R
KB, Tie2 B 55 MM PO MR A RLHH MVD
HERBEHRITH¥EX(P<0.05), % Tie2 £ik
TR, R EFEEREHER(L2) .
£2 K[ Ang2 0 Tie2 £ikKEHAL
MVD(//HP) b5 (% +5)

MVD

Ang2 Tie2
BtE — —
S5 — 6.25+1.71*%
FAME 27.46 +15.192 33.00 £11.54%
2 BH 45.00 +14. 62 46.92 +8.33

SRR, « P <0.05; HIRIRYEA i, A P <0.05
3 W

Angiopoietins/Tie2 EHEXMH — FEENE
SRE S E IR, TR LA A B B O B AR R P R
EMERHR CEY RS RE SRR E
EEEWNRESER. Tie2 B I A P& 41 5% 50
REMBEAREEYZ&, AV ERELEE
AR TS BK B A% TR 25 T R A I B KA
. BB ) Tie2 342 AT 40 0 MR 1 & B AN M A
AR, F B Tie2 £ 3L T VEGF Ry i i & 4
ARV AR B . Tie2 B9 4K I % AR K % ( Angiopoie-
tin, Ang) K KR —HP WE KA KK T, 2 —
A R B B R A R R B R I A R T
Angl il Ang2 CBIEL 5B M B A RXRE
P EEERANE R E2EE . 25 E LA
H:Angl F Tie2 &5 &5 , Rt ZRBERR ML, AW M
B PY B 4 T B 5 4 T B RS 4R Iin  45 4 B9
ARG R, 39 A 40 M- 40 D | 40 - B R AR AR
JH 4 5 1 45 4 RRE 5 Ang2 X I B AR R RO B W 5
R BA A X, X4 VEGF % M 4 4 U428 i B F
FEAERS, Ang2 7 440 il Angl 5| R Tie2 3 R

i R AL, R 3 I A 5 A A AR TS R I R A
) L 400 Y 7 I A AR R B PR A, I A R 40 B et
VEGF % i) U M, 6 B3 40 B 40 &, 4 )5 35 Bk
T X E T A, Ang2 W@ i 4 Angl B2 R I
o HE P R

BRI T I A RE & H 2R E 80 g E
BHREAMHRRENAZ. EANHRERE
7R Angl FEIE ¥ FFEM AT MA AP ERL, HE
AR BEHAAREEFARAZANEELERE
BEWHEX A2 ERMALHRE, MAEEF
JFERARRB " Tie2 EWHL B RX, MAE
BEIFAAMBERIEERXRSE", Tanaka %5 %
P Ang2 EEME HCC AL BRE, EZNE
HCC 8 41 UK 3k , B ¢ Ang2 B[R G 15 A BT 98 41
BB A K hn i HL% P R A Il . Chen %1
HIBF 9 45 B B R Tie2 7 T 41 4100 I 48 N 1 K B
Fik, HERZKF SR ER . Mm% E R
# Bk 1R IL YA 55 o Mitsuhashi 2650 W) & 31 AF 98 41
LS5 N Angl , Tie2 ff) mRNA & B LW B 2
5, T JF 9% 40 41 Ang2 mRNA B B & F % 5%, H
Ang2/Angl H.{E3¥ 5 HCC [Tk M8 B 22 .
Wi EFEEMEFHEMEX, XFHHER
Angl ,Ang2 F0 Tie2 1£ HCC )33k < fir B AT ¥ R ¥
At W, Torimura 25 i i R AL ¥ X B
Angl, Ang2 {0 F 8 20 M . 2 T 40 0 °F %% UL 48
fL, Tie2 5 AL F N B2 40 B . 2 T 40 B 0 7 3 AL 4
M. Kuroda %7 FiJ 5 fif 4% 32 il 40 5% 46 4L & BA Tie2
ANFEAFHEAM, B RFHF T4, Moon
S0 IR R IR 2 38 TN G 4 GUAL B O 1k R B
Angl 5E 0T K I 4 325 40 M L 2 BG40 M L P9 B 4
JfL 0 i 983 40 8, T Ang2 R VEGF W % 5 i T 9%
2RO, 3 HR O o VBT AN M LA 35 4 W 7 R AR K
& Ang2 fll VEGF , i &5 X BAER , & HCC EIME K
X,

LW R H S Y 7 34 Ang2 F0
Tie2 76 FT 40 8 o B0 3 3% 7K - 1 3 5k 30 4 647 7
o, G5B R : Ang2 Il Tie2 7E B H L P & B Y
BEE; Ang2 T B T B MK i, 783
SM M P B2 IR A 0 B KA, Tie2 R iAW E L F
I 2 LA I P9 B 5 Ang2 T Tie2 B RIEAKFH 5
B8 21 4 T8 I % B E M O6 , BV 35Kk Ang2 F Tie2
F) 988 20 0 LA R T 0 B I R R 5 Ang2 B
HTie2 BHK ZZXREEMX, U E% R LY
Ang2 1 Tie2 5 T 4 I 5 A /R % Y0 M 2% , B %S4 i
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EHET R, Ang2 5 Tie2 NEF K FEZHEHKF
i 2 1A B A B b 5 Ang2 T BE E B8 1 35 4r W Bl
il ph TR 0 M A SRR G S R L P B2
A MR REARBEEZ A T2 ZaRS
Wil Angl 5172 A9 Tie2 32 44 ¥ A§ B% BR 16 A L& A2
REAE A, I 5 0 P B 4 L X VEGF %8 i U,
17 42 S T 988 0 AR s T Ang2 A W43 B0 N R
A5 2 K W AT BB R A B2 4R B [ 4 0 AL o A R
M.

ABFREE R M B R TR R A K Y BT 40 M
HioAng2 BRI KL FAEMEH S RERE
KFEPU R R, B8 Ang2 BT RES 5 T T 40
I8 A BRHR A B R H, Ang2 3% 3K 3% W AT fE 2 AT 4
988 4 — L R B A B R B AR B MR R
JFF 8 B9 B30 12 T T B R T I A R R BR B T —
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