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Abstract

Liver cancer is one of the main malignant tumors that
endanger human health, and hepatocellular carcinoma
(HCCQ) is the most common histological type of this
heterogeneous cancer. The tumor microenvironment
(TME) is a dynamic system composed of tumor cells
and tumor-related stroma. HCC can form tumor-related
blood vessels through a variety of angiogenesis modes.
Previous studies have shown that various components
of TME mediate HCC angiogenesis in multiple ways,
which brings big challenges to clinical anti-angiogenesis
therapy. This article reviews the research progress of
HCC angiogenesis model and the role of TME in the
regulation of HCC angiogenesis, with an aim to provide
a reference for basic and clinical research of liver cancer.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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FEIES AR, K2 HUME AT i RES. M A Rk
A LA HAFRME AR 7R E A B ANE
PR A B e 1R A A Rt A 32 R R AR B 5]
MR FOT (B, XHEAFEAE Mg LEE,. £S5K
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11 8 2 Ko 2k, HH 27 54 2E Fi(sprouting angiogenesis,
SAYEAR L RIAAE KT = BN N K 41 i (endothelial
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HZ R R I [E 2 50 7B 4030, ERME 4 RE
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I 2578 5 )5, IR AR B S R 28, R L
T I A ik, T 2 2 I e s U R P I )
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PRI A IR TT 2 BT 0T A2 g A 1A, T I 48
LR FEA AT B/ HCC B I R YR TN 24 1 S A

1.3 & & Ko 29 %, £ 8 Ui E Y i (intussusceptive
microvascular growth, IMG) &K 5EECsH 5T Al 1) [ 5t
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JAH M RECs S 5 IS Y B i 12 B g R i 8 4
M B, Wan g2 RIS un 5P E A [F] [ e A5 74wk
SEEPCs ] LUE R BIHCCA ZH {2k 8 AE k.
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ECM remodeling

Tumor capillaries molecules (MMPs, uPA...)
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w Fibroblast (CAF)
. Vascular cells
(endothelial cell
and pericyte)
Immune cells
(DCs, macrophages,
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Cytokines and
chemokines

ECM
(fibrinogen, collagen...)

Pro-angiogenic factors

(VEGF, PDGF, EGF, FGF..

)
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PERG B PR FRLAMP-2 R IA PRI, 340, ZEIf PR — TR
BEHLGT BRI 72 F, ChaoZe VR AR R 046 7T i 2 4 o
TACEMHU G 1.

2.1.3 mha st & 4 A SN EJ (extracellular matrix,
ECM)Z2TMEFZ W45 s, A4 a. PEE A,
FBAZHE, ZHESARRZE RN, RAEHECME M
AN TP R 1 K RN A BAS e 2 2348 45 B IR A, ECM
e At 15 R B 40 i R - % A K R R R 5 B0 LS
TR ORERIESR  E A R R ELERY,
JR A R ECM A = B 157, LOXL2AE Az A AL
FELOX)Z R — 1, FEAEH R EAECM IR R 8
BRI 2 (1 I AC BE, HCCHP RILOXL2id &3k nl {2t
VMRS, 54, ShuaiZS 07t & B 3 ECM
RERS % SHC CAH (B el 740240 ) VM 1. 3% W 5 1R
(hyaluronan, HA){F AECM AR — B 2 2 4, 32 B2 it
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FAHICHS 5 1 R T 40 MUE A SR P, Ghose 5 i 7T IIE
SCHAS SANME 3R E 2, SHALE RN RATAFECsH
R LA A B PR - A T e, It B B 22 B R I LA A
2% b, HCCHE I F2 R A RN B i AR 1k RS 5
(A 5 57 AT DA AE AN R A4 38 A pl 7 5 B

22 BB MR EITAESTFRE

2.2.1 RF B A8 X A A Y dm B TPORE A OC AT 4 41
(cancer-associated fibroblasts, CAFs)/& TMEH bt f A
IRERANI, AT RERIE T IE % AT 4E41M . ECs. AT
R4 (hepatic stellate cells, HSCs). ‘B #ERIEAIE] 72
T AE, A BRI AR, AW T GF-B.
FGF. VEGF. PDGF. IL%ZFiHT, iLREATAEECMAH
FKEAM . ECMAKEFES, (B2, HATCAFsZ 5%
AR OIRLEITI A 56 A5 48 . Zhou5 W 78 R BIOK IR
HCCA I AMBAAImiRNA-2 3B EiEPDK I/AK TS 5
BB HSCsHE1L NCAFs, CAFs/ribVEGF. MMP2.
MMP9. bFGF. TGF-BHInfE st M 4. VASH 14
S P R 7R, TTC AFS AT LU 034 VEGF i 15
EZH2/VASHURZAAEHHCCHIME £ K. B4k, Ak
IREE 2 BHC AF st & 425 5 NHCCRE & g K
/NERIEARSR. A4, FEHCCHIK REHEFE T, CAFsKT i
I AR BRI FH AT R 2t 3 PR R AR PR 386 K T 34 5.
2.2.2 ECs: ECsEME AL LS55, WAEME K
ZFHATA] N LIRS PR 3 Sy i BT R R GRS . A
JirEg 20 2R, BCsIE ' Ab TS IRAS, 4R B & b4 i
AR 237 7K B, Ll 6 22 P B - AR T
IR, T B AR A K. VEGF & 2 HECsHt
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P e I A B T B R T, (R4 DAECs R Al
SAJT RIF S5, HCCIIHF] A B /KIRECs 1) L B8 A4
KA, 55— T T, S P ) e 8 LA P ol A B
A7 eI A G I PR B 0L A A 1 V2 e % R 2 R A %
ECsI B W, AR HCE & VEGF 4N S e 2k i
JHLAVMIEZE™. GéraudZ5 e 53 #r /N RITEE AS THK
RUFN N ZEH CCRE i I 52 9 B A ke b ac b B,
HCCTEA A K it B2 i T EC s AL i £ A8 [F)
M A o 3R, A T A SRR B AIMG, T S
FRASA N, H AT WL, HCCHEAS RIS [H B BL AT
LA S AE N T B AR K 10 L AR B R e TR
B, SN IR BB 5 A2 BB T 7 B NAZBN A
AR AHELARVE YT I AL R R 75— 2D IR A

2.2.3 HSCs: HSCseor T~ ST ik DX 458 PR FHEARs S 128 1)
RN, HSCsZ 5 2R 4iF 7. £ KEF. MMP
S, TELIIHSC (aHSC)ZEECM I R 2R 1 R 4R
12208 £ Bk IE, @ SHCCANM . Hofh e R4
AL HH L ER RS HCCIA R Y, I A R Ang- 12 B
VEGF [ A2 R /b B ZL I 3 A R 7. LinZ ik 7t 2
HaHSCid it 43k Ang- 1R HEHCC I A= B, 1 HLAE /N R
JR AL A (/N BRI 4 22 5 B ALB/c/ BRI
Iy B4 BT HS CHL RS ) Hh e Aar i H 25 B2 5E s i C D3 1"
AN, 28R, HSCsTEVF 245 5 il h % HZEA.
Hh-Glif5 50 E 2 B H0E #8142, Liss ke RBL5%
3 IHWE 515 S HSCHUE 77 W VEGF . Ang-1AMYUE
M A i, A BT VM5,

23 pEmABERATES T RE

23.1 AFE e R NMEm R REsE, IHE
W £ A2 E o O AR ) PR 3R 4t i (kup ffer cells, KCs)
AN [R] 50457 52 40 21 U P 5 24 L A . A2 VR T 1 B8
PG B AZ 41 B 1) iR A O B W5 41 B (tumor-associated
macrophages, TAMs)tH & T-H BRIy, i Engdm
Jl G AN R A bric, (HOREWTFURIVEA B T AT A
JFAVEGF. PDGF. JMJEIAFEA - TNF-o.. ILEEA T,
3 T 4 T e fh S A B iR 46 1L 45 7 Xz 5 HCC
M AE R, B R0 RI, AN ) B A Rt
ANEBLHEIZ SHCCH BT M, H B -S:808 A1 5 H 1
YR AL . MiuraZE WF 70 R I e e £ 4 4
oty S PE BRI AN 7K ) & (1 [F)R (Pten) Bk [ [hepatocyte-
specific phosphatase and tensin homolog (Pten)-deficient,
Pten”"")/M FRHCC & 4, Pten” "/ iR X #(CD31 ECs
W, WE ARt g R RKCs 2 RIEIRE T
VEGF) F ZRJE. NotchFIWntf5 -5 18 B ) AH B 5
ZHMRAKSE LA RE SR, AL REH
Notch-Wntf5 5 LAt RIK CsFERFE M TAMS/EHCC
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H A

2.3.2 B RE R IR A0 H) g Al B BERIEHNH A0 (myeloid-
derived suppressor cells, MDSCs) & 7 il S B A4 AL
TR, EAE R AT BRI e
JiH . BEIOIRANAEEE, H RTMDSCsi40 3R R4 e
E. EAS 5 MR A B A 1 O B AR K R T
(WVEGF. bFGF. Bv8. PDGF)RAEHER M AR, 4
TAMM Ps S SR 200 i &/ A5, SR At A ot 3 e 4 e A fe
JERER T (U Tregs. Tie2 TAMs. TANSs)BEI /4 fE
g A1 3E 075 A G P A i 2 K TR 250, A 0 e PP IE s
CD11b'Ly6G MDSCs WA R4 fi--MDSC(granulocyte-
MDSC, G-MDSCs)7E 45147 J5 (1 55 A= i s 48,
G-MDSCsT#EiHiFVEGF. IL-6. IL-10%(5 51 5%
55 A A R T A AR . R, MDSCsiB Rt A [ HL
SLAE B iR 2 S 3t A A i, AR HCCYR YT AR 15 5N
T Lin2E VR B/ RS AT HCCR AL, filRi 4 g 4
A FRIR 280 - 5 Wk 4 B V& B 1~ (GM-C SF) A g
FHIEECS /A ITL-6155 $MDS Cs A TAMSTE I8 o (135
TSR AR g I A A o 2 R A R R 4 M S A 1) O
R 2, ChivPHE 7 3K B BB HIF LR 7 (CC
F )R 2615 SR ILE M T(C-X3-CHE 7)) Z A4 111
MDSCZ4EEHCCH.

2.3.3 BryEAn % P bk A dm e iR A e oh PR 4
(tumor-associated neutrophils, TANs) = % i 41 ff [K 1
Atk K78 B T E N TMESZ I iR &% 2E R e AR
D REAN IR AR TA N s 73 40 i es AL (N1 AY ) A4 Jir g A
(N2%Y), YETGF-BZE A T H Al R AR, MY C
Ji e TR — M L B S R, A 2 P N S E
RIE, HHF TR My o 5 s & A i FE 15
e PR 20 B JHE T Hh IR i, SRII A SRR Hh S A O
BR(INTNF-0. IL-1b. MMP9%5) [ ik i, {58 I
B A AN AR S RN R T A . Huo%E e
Krasifs 5 (15 5 f 0 A AR vh 23 B HE TANs, Xt
AR TANSHEA T S0 2450 B, RILATA 4511
VEGFA. IL-1b. MMP14. MMPOZ R L4454 Jil 3o R #8
W15 Fi. FEZ FHCCH AR T, TANsEILRZIFI 2
I A AR, IX AN — LI PRHCCRE A (AT 57 45 S 5%
K. GaoEPYHIF AT S B 24041 i ARHCCA 2R rh it 4
2 % (microvessel density, MVD)5 BRIZEICD66b
PERLAN B IE M %, TCD66b M4 il 5CXCR6
AR, ACXCROTE/N FHCCHE AL 118 TR, e 28
PEIZ T R LA A Al ). MV DA A A DA R
A ) G bR, X 3R B R T I TAN sEUCE A 7T g
BN EHCC IS A AR B e bR 2 —.

2.3.4 Bb gz AW e dm e RTR I I 4T B (tumor-
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infiltrating lymphocytes, TILs)3= ZALFE T i (Wi4n i &
PET4HMI. Tregs. Th1ZHfl. Th24Hfd. Th1740/. v&
TAIMIS). BAMI. NKAIML. NKTAES%. /ETMEH
B T RAERAT B NIRRT, 8 TILsIE RERE i I 2%
FRR A R 15 2 . G W 7R BHIL-17A AT LA
SRV S 4 L 2 L A OB C X CREAL R 7, 7] Rl
CXCR2IK AP IECs T AL Mg . Th1 748, yS T4
M. NK4IHE. CD8 TN TILsHI ] LAAHIAIL-17A1Y,
A4 23 A0 B /2 WATL-1 7TABE 22 I5F, HCCH] BETE £ 4%
MRHGE Cs 1 L8 A i W BRI AR DG L. i 4L 25k
AT LU SRR 1E, RenZ 17 ZBIHCCE it
iR T (CCH 7 )RR 28 Rk K 5 B Tregs LATE SR
£ JLA fieidiN=ga S

3 1P

BEE IR, ©RIITMER) & Rl B & 2 i
o 0L A6 AL AR PR A AR M A T 2R, HCCHE N —
ol JEE IR ) S5 R A ST M S, 5 A AR B 41 i ik
2 BB R S R L AR R e R AR R R A
il 88 2 S 400 L B AT A= AT T i A TR A [ R
TRIT AR, EAR—Legln 25 LA B A TImIK, 5
HFHCCILE T A S WU R Z 2 K, SR 1S BT
I A 5 BB YR TT AT — AT 1 J Y, BLARAE
BEay BAAE B B AR N B4 E 4, {BHTHCC I
TR — AN EE B F 7 4.
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