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Abstract

AIM: To investigate the effect of hypoxia on vas-
culogenic mimicry (VM) formation in hepatocel-
lular carcinoma (HCC) and to explore possible
mechanisms involved.

METHODS: A three-dimensional cell culture
system for human HCC cell line MHCC97-H
was established to observe VM formation under
normoxic and hypoxic conditions. Semi-quan-
titative reverse transcription-polymerase chain
reaction (RT-PCR) and Western blot were used
to detect the effect of hypoxia on the mRNA and
protein expression of hypoxic inducible factor-
lo (HIF-1o), matrix metalloproteinase (MMP)-2
and MMP-9, respectively. Immunohistochem-
istry was used to identify patterned matrix
VM and investigate the expression of HIF-1q,
MMP-2 and MMP-9 in 151 HCC samples.

RESULTS: Patterned matrix VM or tubular VM
was produced under hypoxic conditions, while
cells cultured under normoxic conditions for 48
h failed to form patterned matrix VM or formed
shorter tubular VM. After cells were cultured for
48 h, the mRNA and protein expression levels of
HIF-1a, MMP-2 and MMP-9 were significantly
higher under hypoxia than under normoxia
(mRNA: 0.70 + 0.05 vs 0.51 £ 0.10, 0.90 + 0.09 vs
0.67 £ 0.09, 0.64 = 0.10 vs 0.42 + 0.07, P = 0.03,
0.013, 0.01; protein; 0.52 + 0.09 vs 0.41 + 0.09, 0.63
+0.11 vs 0.50 + 0.11, 0.50 + 0.14 vs 0.38 + 0.09,
P =0.035, 0.023, 0.008). Thirty-one of 151 HCC
samples exhibited evidence of patterned matrix
VM. The staining intensity of HIF-1o,, MMP-2
and MMP-9 expression was significantly higher
in the VM group than in the non-VM group (4.5
+1.6vs34+17,45+1.60vs34+1.7,39+19vs29
+1.8, P =0.001, 0.030, 0.007).

CONCLUSION: Hypoxia can induce VM forma-
tion in HCC by regulating the expression of HIF-
1o, MMP-2 and MMP-9.

Key Words: Vasculogenic mimicry; Hepatocellular
carcinoma; Hypoxic inducible factor-1a; Matrix me-
talloproteinase; Immunohistochemistry
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MMP-9 mRNAF= & & & A KT8 4% A48
% (mRNA: 0.70+0.05 vs 0.51+0.10, 2 = 0.03;
0.90+0.09 vs 0.67+0.09, 7 = 0.013; 0.64+
0.10 vs 0.42+0.07, 7 = 0.01; & %&: 0.52+0.09
vs 0.4140.09, 2 = 0.035; 0.63+0.11 vs 0.50+
0.11, 2= 0.023; 0.50+0.14 vs 0.384+0.09, 7 =
0.008). 1514 AF J5& 4R 2247 A P 316 B £ VM,
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AT R AR AR EAT 4 BT, 0 St g 5 B
MU FE AR (K BE>200 pml s SOb I
FEG RN, FE SRR R I R

1.2.2 RT-PCR#& M HIF-1o,. MMP-2 #=MMP-9 %
e AR A S AR T iR R48 h,

AR B A 0

VM# LG 12 26
EX N AN
LE. AWM E
Fo T & 5 % FF MY
i I i
VM E M 5 A 4
P T A LA+
SEZHEL R
#, R VM8 AL
H) B AT R E
BB — TR



3296 ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHFEIEAYE  20106E1188H $18% 5315
;ﬁézﬁiw AR B A AR I, ATRIZoHFE MIRNA. X 2R & & (A M. PBSHMYE G LA3% LU =F i
A A NS

W R 448, B A
VM 9 IT & 40 R
BATRE®E.
MMP-2#=MMP-9
Fk K EAE
VM) BT Ji& 428
AP R 5. WA
RE5RELIF £
H S P 6 aRiE
AL

M TaKaRa 35 V3 771 G0 i W A0 BRI A s Al
PCRY 4. HIF-la i 5|9)5'-GAAACTTCT-
GGATGCTGGTG-3', Fiif514)5'-TATACGT-
GAATGTGGCCTGT-3", § 1 J B K 393
bp; MMP-2 L5 #)5'-GATGATGCCTTT-
GCTCG-3', Mi51#5-AGTGGACATGGCG-
GTCT-3', ¥4}y Bt K 5597 bp; MMP-9 L3514
5-GAGGTTCGACGTGAAGGCGCAGATG-3',
55 -AGGTCACGTAGCCCACTTG-
GTC-3', ¥ #  BeK 175 bp; p-actin L5114
5-GGGACCTGACTGACTACCTC-3', Fiif5l
)5'-ACTCGTCATACTCCTGCTTG-3', #" 4 J4
Bk 546 bp. 12.5 pL PCRIZVAKR: 5XPCR
Buffer 2.5 pL, RNase Free dH,0 7.188 uL, .
RIS 14)450.125 pL, TaKaRa Ex Taq HS 0.063
uL, cDNA 2.5 pL. PCRIZ N4t 94 C FilAE 1S
min, 94 ‘CA51440 s, 55 ‘CIEk30 s, 72 ‘CIE(H45
s, F3SAMEIAJET2 CLEA 10 min. PCRV S5
Jii, HUS L PCRY 1Y = M7E2% S NE W BE IR | Hl
VK, A Tanoni#t i g R 40 K AR UG T3t 17 )
JCEENE, VL 46T 5 NS AT I K A
FLAE AR B HIE RImRNA R IE KT

1.2.3 Western blot#MHIF-1a.. MMP-2%=
MMP-9 A 4l I 7E 3 4 5 B Ak 1 N =4S
7748 h, HIPEHT G AL AR A e, T H 2
W% B H, RABCATEK I AR, &
H 1100 Ch#AAEYEL10 min, BL50 pghf il LA
KX, 10% SDS-PAGERHIK M B A )G, T
AT V 30 mink & A EPVDFK
L S%MBNE IR Z iR N B AT h, TBSTEEDE3 X5
min, H{HIF-1o, FTMMP-2, FiMMP-91{/iB-actin
B DR S 1 hek4 CRb. TBSTEN:
3X5 min/g IMHRPHFRICHI PL(1 - 5 000) = i 57
BH1 h. TBSTEYE3 X 5 min/off FHECLAL %6
R B, R TanonB I if% R 4R AE K
BIFHATBOG N E, LLH IS 5 NS A
7 IR BE A FUAELARER H R I KT

1.2.4 F95 4R LAL 5 Ty ik A MU & 2120 P VMAA
A 15 U 225 IR S Ay JHE 0 M g 1) A b A
Pok B 22 B4 SR B IEAMF2003-2008 - F R
DIBRARAS. 0 F RV o 8] 78 A el 0, 3 P o A
T4 pmY) Fr, 4 IR, B RERE KAL)
PA3% ik S A S BEL T P sk e SR A v L Ky
BRI Eh 22 ph L i e T T AT C D34, HIF-
lon MMP-2HIMMP-9G. 25 (1 REKIE & T

H 120 min, BERY)RINS0 pL—Pr(z=RGiE
H 111100, CD34 1:100. HIF-lo 1 : 300
MMP-2 1 : 300, MMP-9 1 : 300), 4 ‘CHiF & i1k
837 CHFHE2 h. PBSIMBE3IR, WD # 10
WEEPL R P, DABE G, HARZE L, AKK
Ok, IR, WORTK, T HRGE B, R R
Jr. g RAE: B Y) R 7E400 15 ML R BE ALk
FELOMALEY, BEAALEFTH 01004 il 4 i, 3%
11 000441 A, THE AR ) v BH 1 G 4 40 il 7
o3, FHPEAN I £<10% K057, 10%-25% k177,
25%-50% 49247, >50%M34). A B A04),
WRION 15y, RN 24), (N 34y,
SRR BB LR5 15 50 O G e S B I 40 i
oLy 2 R

Bt Ab TR KHISPSS13.048 T Ak 14T 43
Br, tHE 7R B Dimean = SD& R, 4H 1A LA
KW REA TS, AF IE A5 A 78RR FlMann-
Whitney U4, P<0.054 2 547 452435 X

2 B8

2.1 BRI a0 08 A YR Hm (EH A
PR = 4ERE 9748 h, A KAE )RR (1200 pL) b
[ JHFJe 440 PRLAS BE TR 1803 i B VM (patterned ma-
trix VM), MAEBRAEZEAE WP B Sl 2 o 24
VM(KEI1A, B). KA R (EFL25 pL) F
20 H AR g TE % TE VM (tubular VM), {H B4 45 1F
TR R TE B R AR A K (E1C-E).
2.2 BB mHIF-1o0. MMP-2/2MMP-9
AR Ak 0¥ i 9748 h)E, B 4THIF-
law MMP-2FIMMP-9 mRNA ik K2 g 2
T AEA10.70£0.05 vs 0.5140.10, 2 = 0.03;
0.90+0.09 vs 0.67+0.09, 7 = 0.013; 0.64+0.10
vs 0.42+0.07, 2= 0.01, ¥2).

2.3 B AT 4a B HIF-1o0. MMP-2F2MMP-9
Fa keGP iR IR48 hE, GAAAHIE-
loow. MMP-2FIMMP-9%5 [ 335 7K1 1 3 i 1
A2H.(0.52+0.09 vs 0.41+0.09, 2 = 0.035; 0.63 +
0.11 vs 0.50+0.11, 2 = 0.023; 0.50+0.14 vs 0.38
+0.09, P =0.008, [€3).

2.4 VMR AL P FA T 4123 56 i
VM EL5E3- 15 I8 40 i P J2Rh 34 2 1 BH
PR, VM [A]— 7 B AN s A2 40 P s i
YICD34, IX W] R B PR AN & 1 52,
MCD34FHMEH M JH 152 (E4). LR E4A 5 E4B,
ABLT- SRt T £ 1 B PR B 5 S A . 7E151
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