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Effect of curcumin on angiogenesis of rats with DEN-induced hepatocellular carci-
noma under hypoxia
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[Abstract] Objective: To investigate the effect of curcumin on angiogenesis in rats with DEN (diethylnitrosamine)-induced HCC (hepa-
tocellular carcinoma) under hypoxia. Methods: Rat HCC was induced by DEN, and its hepatic hypoxia model was established by ligat-
ing hepatic artery. The rats with established HCC model were randomly divided into four groups according to digital table method: lipi-
odol embolization group (group A), lipiodol combined with curcumin embolization group (group B), lipiodol combined with peripheral
liver capsule group (group C), lipiodol combined with curcumin and peripheral liver capsule group (group D), with 10 rats in each
group. VEGF expression in HCC cells and tissues, microvessel density (MVD), and median survival time (MST) of rats in each group
were compared. Results: VEGF protein expression and microvessel density in group B, D were significantly lower than those in A
group (P<0.01), while those in C group had no significant difference compared with group A (P>0.05). MST in group B, C and D was
significantly longer than that in group A (P<0.05), and the MST in group D was higher than that in group B and C (P<0.05). Conclu-
sion: Curcumin can inhibit tumor angiogenesis and decrease VEGF expression and MVD in HCC rats under hypoxia, thus further pro-
long the survival time of the rats.
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Jit 41 B2 % (hepatocellular carcinoma, HCC) f& 42
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1 #R5E%
1.1 EZH45A

3 KW H £ [H Sigma 2 7, 4k W B 2k E
Guerbet 2~ 7, $L VEGF Hi i 9% 155 & 5 1 CD34 Hit
IR R A G LA TAEYREAF 5N, 4
HE WV fiF % (diethylnitrosamine, DEN)% H 3% [ Sigma
A G R HIF-o B 5 B B4R 5 55 [H Snta Cruz
N E] S ARG BRI B B CE R KO I B b 5 R RE
HAH R A F L, PMSF W E EigAE TAEMRE A A,
Triton x-100 14 B ¥ % 2 ARG A F) , ECL R
KA EH S REVHA AT .
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T SD K B, 40 K, SPF 2, 4~6 JA % , 44K i &
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A AE S : 2007000564052, 1% 18 BEAL B 7 R I1EK K
SR N B A AL T A ZE A (A 4D BB IR A B R
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RO 2w R M A AEADA), 410 2. 3%
IR 5T IE R RRK . SR == IR ERELE 25 °C,
KR MEFE 1 G RIAET .
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SEIG K R AT 25 AR K 10 he SR A (R WT4S
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WO 4 J L 5 1L AR %A T 0.02% DEN AR 3 1, 5
14 J8 15255 365 17 J JF R U I 88 2 2347 993 BRAS:
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L8 FL AT 3l Bk i 78 K B HCC B . B4 HCC
B AL & D) 5 » IR IE R D746 R E T 5 ik
WBCE AP VB B E AR R AR RG24 38, DL
T A 5 LK SR JE L T8 AR s 7 2 ol 25 ),
AR Hp 25 TR A CRAUE P 4% 1R TG B8 2R, AR 45 31
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AT TH KRS 218 40 T HUL I 1 ml/d i
FEVRYT , 3L 7 ds B AL FIRE 7 VR R vE 22 0 H Ak (5
mg/kg) A7 1 ml/d #2677, 25 7 ds C AL A Tl E B
7 322 o RN A ) 770 B R 4 24 4 R 1) LA v A ZE VR
I7 3 D 2HIFF A OSSN 1R B 5 ¥ 1) 25 2 R Ak (5 mg/
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£ Y & ik K

BT ERE 2 B REHCC HLFRA (ShHPIA
B, TE CBERRIE T, IR I HL 50 mg HCC 4041, H
AR AL B BY D) AL 1~2 mm® K/, AR5 N 10 £ 2 ik
fitf , 37 °CH5 7% 48 N W4k 10 min, &% 5 F 5 ml DMEM
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WA B 159 2 HCC 2H 23 5 4 g 2, AB R 5 L B0
7+ LG IS B HCC 41 2 » 4R J5 in PMSF 1E H 10
min, 4 °CZ&HF R 1 200x g &0 5 min, 7 L3, INi&E &
AU RLARI, THCT 4 CCUKFEZLAH 30 min, 55 12 000
g B0 15 min, WA B, B (AR, -20 °Ck
FERTTE . SR )5 K T Western blotting £ 1ll VEGF & H
(2R S i B AL B R Gxd B K FEAEL 04T
1.6 %z a4t % &4 M HCC 441 VEGF & & 5 o
& % % (microvessel density, MVD)
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o th o 2 P AN M B2 AT 255 HIB . MVD (11134
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AL N MR TR ) L SR JE IR S A e
(Y IX 35, 3¢ i P 31 200 RS AL S EAT VT HCF )
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J% FH SPSS 19.0 B AF 245011, Bl U sts Row , £
ZH 1] 1 95 5 EL %K P LSD-¢ A6 36 . 48 &4 HCC 5k
AR ARG BT LA IS I ], R H Ka-
plan-Meier VA AT A 4750 #T . LA P<0.05 Y P<0.01 &
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PR i 2 AR 1 R o Fl 4k 38 R OKER 59 L 36
W, R T 2 94.73%(36/38) «  PIHR A] L HCC 45
T U 2 T BA S REURE , 4 RO A KNS SRR B
AT I H T WL S B+ R m 4T 4
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A: General view of liver in 14-week old HCC rat;
B: Pathological morphology of HCC in 14-week old rat(x400)
1 BERINER HCC AR ERS
Fig. 1 Histopathological morphology of HCC rat’s tissues
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Western boltting £l 5 (K 2) B~ , A5 CAH
HCC 12V g 9 48 s N VEGF 25 K -F o B B 2%
T (P>0.05); 11 B- D 41 HCC 41 25 A1 48 ffa 1A 24 o 1
VEGF & IR IA/KFI I AR T A 4H(P<0.05) . i
AR EE R (E 3) B, A5 C 4NN VEGF &
7K 7 J6 B 2 75 7 (P>0.05); 11 B D 4140 il ) VEGF
| ARIEKFE BT A 4(P<0.05) .
23 RAEFKFARMEMHCC AL MVDIL

o ALK I MVD B (CD34 132 15) 45 S1.(F 4)
R, B DZHMVD B BAK T A 41 (P<0.05) , 1] C4H
B A MVD E FFEARAN A 52 (P>0.05)
24 IRAEFHA AN A QAT 2R E5HHCC KA+
4% 4 7 B 18] (median survival time , MST)

Kaplan-Meier ¥2: £ /745 R 27~ , BL.C 41 HCC K
R MST 4% A 41 B & T+ =5 [(22.3142.15) (22.00+2.56)
vs (17.00£2.16) d, P<0.05) , D 2 Ft /& 5 HH 2. [(28.85+
3.47) vs (17.00£2.16) d, P<0.01].
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JR M HCC 2 8 FHF 4 B 550 P IEE 40 0 2B 11

Jee: » LI FE S AE T Ak 2 G0 1 g o v e A 3 A
HCC B HASEAR B , o A2 e AR i i A B, 1A F
RIBIT R E I, — B I AE RAEIR , A C 2
B O A R RN S B B T e S TR R R
Wi AN A 20%~30% B8 WA F AP . TACE
BN R AR, T RO B HCC i 1 AEF
RIGIT k. SR TACE RJG ik MR A AN =8
T JR) 0 e A R L PR AR PR B, G e R R R I
KRB EART MR R, ZHERLENEZRHEY
L PRI —FR AR R B A PR PR B
Jo PO EE S ORI RIIE A 2 P25 BEAE Y. T B it
FUUIFR B, 2208 0 O SR A YU A U E T, 223
0] DA ) R 5 R 7 AE IGF- IR A5 5l % 3%
ik, NI SR VEGF I3RIA , fe 280k g i A= i o

100]

VEGF expression

"P<0.05 vs group A
A: Lipiodol embolism group; B: Lipiodol combined with

curcumin embolization group; C: Lipiodol combined with
peripheral liver capsule group; D: Lipiodol combined with
curcumin and peripheral liver capsule group
2 Western boltting 1 & ¢ HCC ZRff
VEGF EBHIFRIAKF
Fig. 2 Expression of VEGF protein in HCC cells
detected by Western boltting
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fift o APREE A AR SRR BB, HIF- 1o B4 i sk
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AL HCC 44 VEGF & =ik, C 41 VEGF ik [%
ik, B41LL K D 4 HCC 2041 VEGF 1A ¥ B 12 F# 1K
HCC AR s A 45 R BoR, BT A A GE B B R
W i K % HCC SRS ALK B VEGF KA , T 22 38 3
AT IR R A R R M HCC B B L K B VEGE R IA
1) 4 K B 2 A, 5 S LR T

VEGEF expression

"P<0.05 vs group A

A: Lipiodol embolism group; B: Lipiodol combined with curcumin embolization group; C: Lipiodol combined with peripheral liver

capsule group; D: Lipiodol combined with curcumin and peripheral liver capsule group
3 GREEERNELE HCCHA T VEGF ZBRIFRIA(x200)
Fig. 3 Expression of VEGF protein in HCC tissues of each group by immunohistochemistry assay(x200)
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"P<0.05 vs A group
A: Lipiodol embolism group; B: Lipiodol combined with curcumin embolization group;
C: Lipiodol combined with peripheral liver capsule group; D: Lipiodol combined with curcumin and peripheral liver capsule group
4 FLEHCC AR T CD34 HIFRIA(x200)
Fig.4 Expression of CD34 in HCC tissues of each group(x200)
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