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Features of intratumoral microvessels in hepatocellular carcinoma
with hemorrhagic/necrotic phenotype
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Abstract Objective: To analyze the features of intratumoral microvessels (MV) in hepatocellular carcinoma with
hemorrhagic/necrotic phenotype (HN-HCC).
Methods: A total of 104 specimens of HCC were collected, which included 72 cases of HN-HCC and 32 cases of
non-HN-HCC (NHN-HCC). Each HCC specimen was divided into 3 regions designated as the central region of
the tumor, intermediate region between the core and margin of the tumor and marginal region of the tumor. The
differences in morphological profiles of the intratumoral MV and mRNA expressions of angiogenesis-associated
genes that included the BTB/POZ domain-containing protein 7 (BTBD?7), hypoxia-inducible factor la (HIF-1a)
and angiopoietin 2 (Ang-2) between the parallel regions of the two types of HCC were compared.
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Results: The patterns of the intratumoral MV were classified as vessels that encapsulated tumor clusters (VETC),
capillary vessels (CV) and combined VETC and CV (VETC+CV). Comparison between the parallel regions of
the two types of HCC showed that in each parallel region of HN-HCC compared with NHN-HCC, the VETC
positive rate was increased (65% vs. 29%, 76% vs. 9%, 70% vs.16%), while the CV positive rate was decreased
(23% vs. 55%, 3% vs. 72%, 11% vs. 59%) and all differences had statistical significance (all P<0.05), but the
VETC+CYV positive rate had no difference (all P>0.05); the mRNA expressions of BTBD7, HIF-1a, and Ang-2

Conclusion: There is disorder of intratumoral MV architecture with aberrant expressions of angiogenesis-

associated genes in HN-HCC, which may induce local hypoxia and ischemia as well as tumor invasion and
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were all significantly up-regulated (all P<0.0S).
metastasis.
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Table 1 Characteristics of the 104HCC patients [n (%)]
HN-HCC NHN-HCC HN-HCC NHN-HCC
Rty it A B S % P
Im%ﬁlﬂ/ﬁ n ( n:72 ) ( n:32 ) Im%ﬁ}ﬁ 2& n ( n:72 ) ( n:32 )
g (%) iR g
< 60 57 40 (55.6) 17 (53.1) 0.818 H 35 18 (24.3) 17 (53.1) 0.004
> 60 47 32 (44.4) 15 (46.9) ’ 7 69 56 (75.7) 15 (46.9) '
5 TR
B 82 55 (76.4) 27 (844) e g 45 25 (34.7) 20 (62.5) .
2 22 17 (23.6) 5(15.6) ’ el 59 47 (65.3) 12 (37.5) :
HBsAg JihIeE 534k,
B¢ 18 10 (13.8) 8 (25.0) 0.167 1/11 55 33 (45.8) 22 (68.8) 0.031
FHE 86 62 (86.2) 24 (75.0) ' /v 49 39 (54.2) 10 (31.2) ’
iiREie il
o 10 6(83) 4(12.5) G 37 17 (23.6) 20 (62.5)
H 94 66 (91.7) 28 (87.5) 0-506 H 67 55 (76.4) 12 (37.5) <0.001
AFP (pg/l.) NS 2
<20 42 29 (40.3) 13 (40.6) 0.973 oG 98 68 (94.4) 30 (93.8) 0.889
> 20 62 43 (59.7) 19 (59.4) ’ H 6 4(56) 2(63) ’
MR B4R (em) BCLC 431
<5 33 15 (20.8) 18 (56.3) A 56 35 (48.6) 21 (65.6)
>3 71 57 (79.2) 14 (43.8) <0.001 B/C 48 37 (51.4) 11 (34.4) 0108
Jiiea i H TNM 434
A 54 43 (59.7) 11 (34.4) 0.017 I 51 31 (43.1) 20 (62.5) 0.067
E20 50 29 (40.3) 21 (65.6) ’ 1/111 53 41 (56.9) 12 (37.5) :
K2 TEEPCR¥yEEEREFZ
Table 2  Oligonucleotide sequences of specific primers for quantitative real-time PCR
FEA ARl RSl
BTBD7 5'-AGTCAAATGCCTGGTTACGG-3' 5'-TGTCTGGCACATTGGACATT-3'
HIF-1 « 5'-CCAGTTAGGTTCCTTCGATCAGT-3' 5'-TTTGAGGACTTGCGCTTTCA-3'
Ang-2 5'-CTGGGCGTTTTGTTGTTGGTC-3' 5'-GGTTTGGCATCATAGTGCTGG-3'
GAPDH 5'-TGTCTGGCACATTGGACATT-3' 5'-GCACCGTCAAGGCTGAGAAC-3'
1.4 Gritsehpme 2.2 MV EEHFES T
FEAT P REGERER R = BRI 22 (R ) 2R NH-HCCHRT A S (LRI . 208 7 T o
H RN o A ULR) LR R 2 & 7 22 T, 55 A Bl SRR AT AR X 22 B it CD34 e BT

A GraphPad Prism6.02 %% {443 #r il & .

2 & B
2.1 HN-HCC Iifa R iR IR FFE1H K M S 17

s B R AR AR AR 2 A E & B, HN-HCCH
NHN-HCCH # H HA 4 0 iy 22 510 4k 43
Br 7 HN-HCC5 9 i R BURRAE 0 AH OGP, 45
REBHHN-HCCH MR/ . AR Fiki=iE . b
TEECH R A R AR IR R A A G (1
P<0.05) , WMi5MER . AFP. HBsAgFlFAd b 72 i
Tk (HP>0.05) (F1) .
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PRI S AL Y IR LA MY (&) , 45
BR, BCVEIRGH, VETCEB ik /208~
WA AN, TR B IER” 254,

LA CVAIVETCTEHCC PR 0 X (R1)
i e B R A G b X (R2) b 34 2% X
(R3) 3P XL A4 E L . HN-HCCH 3 IX
BVETCIIYER (65% . 76% . 70% ) ¥ T'NHN-
HCCZH (29% . 9% . 16% ) , CVIHTER (23%.
3% . 11% ) ¥E TNHN-HCCZ (55%. 72% .
59% ) ; ZRHAFEITFE L (¥P<0.05) , W4l
3B VETC+CVIAMRZE R RG22 & L (B
P>0.05) (#%£3) .

http://pw.amegroups.com



088 025 %

HN-HCC 41

NHN-HCC 41

Fo3teigny 4 & fﬁ fﬁ:‘K R
1 NH-HCC # NHN-HCC 3 4*X i3 CD34 & A4 ( x200) (ZLEHEFRR VETC, HAFIOR CV)
Figure 1 Immunohistochemical staining for CD34 expression in the 3 different regions of NH-HCC and NHN-HCC tissue (x200)
(red arrow showingVETC, and blue arrow showing CV)

#*3 104 51 HCC BE MV HHE[n (%) ]
Table3 MYV features of the 104HCC cases [1 (%)]

HN-HCC (n=72)

NHN-HCC (1n=32)

MV 532k

R1 R2 R1 R2 R3
VETC 47 (65) 55 (76) 51 (70) 9(29) 3(9) 5(16)
Cv 17 (23) 2(3) 11 (15) 17 (55) 23 (72) 19 (59)
VETC+CV 8 (12) 15 (21) 10 (15) 6(16) 6 (18) 8 (25)

2.3 HN-HCC mE 4 M HEXxERERIEHH
BTBD7. HIF-1a . Ang-2 mRNAZEHN-HCC
ML FRIRKFm TNEN-HCCH, 25 H
it & X (¥P<0.05) ., BTBD7, HIF-1a,
Ang-2 mRNAKIKKFAEHN-HCCHL P R3IX

FME R, mTRIKMR2KX (E2) ; %
SAGIFEX (¥P<0.05) . WE28R,
BTBD7., HIF-1a . Ang-2 mRNAZF kK7
NHN-HCCZZIR1, R2. R3 3P Lgit2#
Z5% (¥P>0.05) .

2 HEEE PCR 4#7 BTBD7. HIF-1a. Ang-2 mRNA 7£ HCC HHIRIE ( SYBR W Hl% )
Figure2 qRT-PCRanalysis of BTBD7, HIF-1a and Ang-2 mRNA levels in HCC tumors (SYBR staining)
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ZEH I AT TR S R, —
S R i R 2 27 312 W 2 IR K RNIR YT I HCC,
ARG B AR 1 ) TR VR 2% B9 I SR AR AL, SR & T
BT SRMERIL, WEAR, FRZAHN-HCC,
(] B 55 HAH XF R B, i K b M AFFENHN-HCC, il
JEEHN-HCCE 4™, EH 001 TR e R A 5
HC CIIf A5 BARRAE /9 A DG, &5 R & 3 1 38 48
g PG T 5 b RN L A E L R ORI L R Bk
H . g o3 R A2 B FIHC CIG IR 23 1 56 o BF 5T 45
FHLOR I YR AE G g BE SR R B R S B T HCC i
Jed 11F Je % I 96 240 JfL 2B ) 2 AT R RRAE

MV IJE A FRRAE A2 B B 42 52 i 5 HCCF Ul BR AR
Ja S R MR VETCE B E 552 & — i BT 60 1T 98
M A X, R RESBEE ", A
S CD34 e BEHUAPRICHCCRE L ZUMY , 2
REMHN-HCCH MV LLVETCIHJE ik Btk
W 2% R AE N 32, VETCAEHN-HCC Jhg oot IX
i g8 v B ik g 140 2 v B IXC L e R 340 2k X RN 4R ST
e A 28R 2 3 FNHN-HCC. b8 2
N, — N, AEEAMVSERTHCCH AR B
B MRS s 5 — i, VETCHOR B2 i
SERRRIE N HN-HCC AN I 0 {2 28 7 R 4 it 1 i b
BT . R LA HN-HC G N i 4 i e 25
FRAE & HOR RS M B 2R 22—

BOE ST KB, HCCHIE A B 5 i 3 A g
FAZ F e B w5 V) ST, 0 G s 41 o A LA,
B EUMOR B BOE HIF-1 o "R Ang-2" 15 542 #F
VETCIE . &AW IESE . BTBD7R AR
AR A bR i SRR RS A B TR, I 5
MVIEM . A TR LA HN-HCCIR A f i
(R B s T = =007 a 0 B e = S N 31 S
Kl I & LBTBD7, HIF-1a, Ang-23E7EHN-
HCCHZ P mRNAFE/KF W EFEH FNHN-HCC
4. $E/RHN-HCCMIE PR 58 7] G 36 16 19 1 48 A4
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