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WE BN HTIUREHL R ARKMEIE T 4 (ING4) (A5 F B T-la( HIF-1o) FIECA S B T2 (HIF 20 ) 2235 K 5P
MR EN R, FiE R T ARG ZUIRERE A 107 4], F 92052 6 2 i PCR B A I L 98 A 55 41
21 HIF-1o HIF-20 ING4 FLMAE P B2 A2 K B F (VEGF ) B 323K, G35 4 Ak G €0 46 0 L AR 98 0 98 52 2 0 vl g ot 4 285 3
(MVD) , %8  FLEE4 2% HIF-1o mRNA HIF-2c mRNA AH%F 355 51 5 TR 55 204, T ING4 mRNA AH X 2655 50K T
FUHL, ZFHRITHE L (P <0.05) ;HIF-Te mRNA AHXf Fi5 8 5k A A E (P <0.05)  HIF-2a mRNA MR Rk 7Y
JigRE RN R 25358576 56 (P <0.05) ,ING4 mRNA X3R5 5 5 R IR 5% H 56 (P <0.05) s LR A L b VEGF
mRNA AHXT 5 MVD THE0Y & T4 4L, 122 58 Gt 2% L (P <0.05) ; Pearson #H 34 HT S , FL AR 414 b HIF-
lo mRNA (HIF-2a. mRNA X} ik 8455 VEGF mRNA A% ik & Al MVD 402 1A ¢ (r =0. 382.,0. 417 F1 0. 408 ,0. 491,
P <0.05) ,ING4 mRNA FIXT 3R 55445 VEGF mRNA Xk E A MVD HHEC2 FAIX (r= -0.395, -0.502,P <0.05) , &
it FBYEALP HIF-la HIF20 JERRE TS, M INGA JERWPEME, v fE3L M S5 T 7A@ A4 P s A .
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Abstract: Objective To investigate the expressions of ING4,HIF-1a and HIF-2a in breast cancer tissues and their relationship with
tumor angiogenesis. Methods 107 cases of patients with breast cancer undergoing elective surgery were selected. Expressions of HIF-
la,HIF-2a,ING4 and VEGF genes in breast cancer and adjacent tissues were tested by real-time quantitative PCR. The microvessel
density (MVD) in breast cancer and adjacent tissues were detected by using immunohistochemical staining. Results The relative ex-
pression levels of HIF-1ae mRNA and HIF-2ae mRNA in breast cancer tissues were higher than the adjacent tissues, while the relative
expression levels of ING4 mRNA was lower than the adjacent tissues. The differences were statistically significant ( P <0.05). The rela-
tive expression levels of HIF-1a mRNA were correlated with lymph node metastasis (P <0.05). The relative expression levels of HIF-
2a mRNA were correlated with tumor size and lymph node metastasis (P <0.05) ,and the relative expression levels of ING4 mRNA
were correlated with clinical stage and lymph node metastasis (P <0.05). The relative expression levels of VEGF mRNA and MVD
counts in breast cancer tissues were significantly higher than those in adjacent tissues. The differences were statistically significant (P <
0.05). Pearson correlation analysis showed that the relative expression levels of HIF-1oo mRNA and HIF-2ae mRNA were positively cor-
related with the relative levels of VEGF mRNA and MVD counts (r=0.382,0.417 and 0.408,0.491,P <0.05) ,and the expression
levels of ING4 mRNA in breast cancer tissues were negatively correlated with the relative expression levels of VEGF mRNA and MVD
counts (r=-0.395, -0.502,P <0.05). Conclusion The expressions of HIF-1a and HIF-2a genes in breast cancer lissues were
up-regulated and ING4 gene was inhibited ,which might be involved in the angiogenesis of breast cancer.
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FLRRIEAE A 2 e D P 30 4R & 0 %
BAE T AR AR A L P B
FRI, LI S B o0 A o8 2o 28 BF e R B
SR PR H T e 20 R e PR g R i A R, &
Ry ERLH 2 B RS T Sl SR A 35 S 2 o 40 i
AL, 5 R A R RS B AR T 2 2 DDA G
BREAST: R - CHIE ) S22 084 g 240 B 7 it A A 455
) G B TR, 70 e A L IS B A SR R S
R EF AR, HIF-1o0 F1 HIF200 255y 85 21
PIANIEIE S AR KA T 4 (ING4) 1 4 24 KA
Tl R EE R 5L, KA L R Dy Re, 5 02 2k b g
A R T S A e L o AR AR S A
FEAE T HIF F1 ING4 7EMRG L h £k R 5
U IR A A ) R B DDA O . AR5 X FL AR 8
L HIF-1o \HIF2a Fll ING4 k17408, 8
T 5 1 A BRLRRAIE =22 18] 19 2 2%, A B AE A I ik
A5 A A S, DA ZL I g A DG ML F 5 4
PEILRE BT
1 #{RE5FHZE
1.1 &

1.1.1 W RFH  HEH 2014 455 H—2016 4 6
HPESPAR BT 4R 1 o A i o BS B B AT T AR 3R
ST I FLARE N 107 5], 35 o 2Pk AR I% 26 ~ 73 47
AR (56.2 £ 11.8) %, A A AR 5 i 32
W12, R AT R Z AT AT IR T . e B AR
0.9 ~10.2 cm, H1 %% 3. 8 cm; Jivgd F-67 : 2 52
B, A0 55 i ZHLF 5 T 9% 58 ], T 9% 30 4],
M 19 ;1GR3 8: T 18 22 44, T # 57 ], A
28 5] ; g JHL 2 A R M R A i 91 1], LAt IS AR
16 ] ; K HE W L 4556 7% 61 1], E R 52 & (ER) FH
PE 72 ], 2R Z AR (PR) BIME 69 i, FARI7=3Y
SRR RARTE A, A e 34 B B R i 20 2 i 55 4
21 E TR R T - 80 CH AT LA
TSR TR AR B2 97 A P o T O BE B AR 2R B
S, N BT B X IF 9T O R A A
B

1.1.2 XA 5% & 2 RNA #2385 & ( Trizol
2:) W B 35 [ Invitrogen 23 H] , 1315 5% 3:050) & #1 PCR
PR & ¥ A H A TaKa-Ra 24 &), HIF-1a,
HIF-2¢ ING4 |1l 3 N Je A K K (VEGF) 1N 25|
W¥h B A TAEY A EEA G, BR$T A CD31
B E BT B b B I A P 5 T, S g 4 Ak
FEE A28l A, EAME T
WA AT ER A BR A F] , SERT 9% 2 & PCR Y
W {3 ABLAF],

1.2 FHik

1.2.1  #) 8 % 8F 3 k2 5 PCR 3 A0 LA & A=
J&F F HIF-1a HIF2a  ING4 #= VEGF # B &
ik BCFLIE A SR 4 CTN RS, A 20 g 24
IR AT 24, S RNA fl 3350 & gl 4 vp i
RNA AT, HT5E 5053 06016 BE THAG I B RNA 4
JE B A260/A280 =1. 80 # i 58 UG 2R #4E . B i
RNA 30 5% 5 AR 55E cDNA, DL cDNA S5t , F
PCR & G588 PCR. 51474 L3 1, PCR )
24095 °C 1 min,92 °C 30 5,58 °C 30 5,73 °C 30 s,
HEELHAT 40 AGIE , BARERL S 3 A PAT RN
Ao FIR 2755 1 345 2L MR AR 55 L 4L
HIF-1o HIF2o . ING4 fil VEGF JL A X 3k 5

=1 5|9F5
47| (5" -37)
HIF-1a _Fii# : ACTTCTGGATGCTGGTGATTTG
¥t : GCTTCGCTGTGTGTTTTGTTCT
HIF-2a _Fii# : TCATGCGACTGGCAATCAGC
Fii#: GTCACCACGGCAATGAAACC
ING4 _F % : GAGGCTGATCTCAAGGAGAA
Fii#: TCC ACAGGCATATCCAACAC
VEGF _Fii%: ATCGAGACCCTGGTGGACA
% : CCGCCTCGGCTTGTCACA
B-actin _F % : AAAGACCTGTACGCCAACAC

T : GTCATA CTCCTGCTTGCTGAT

1.2.2 o yR 24 3 &40 m SURR B Fo i 5 48 28 1
o2 (MVD)  HCEL B FiEs 55 20 28, T 10%
RV VR 1 0 5, K A 403, i 2 ) i, )2
FE4 wm, M5 2K, A 3% i B A LB 1K, =
T N #EEIE 25 min, K UIRE TS IREL S il
TR i #, PBS Pk 3 Wk, AR $E A CD31
BATCREHTIA(1:300 7 ke) .4 CI i E , PBS ViU
3K P, FiR FEE 120 min, DAB {4
15 min ,PBS ¥k 3 IR, IR AR R EZ Y. 45 HE DA
HE BB A L PN B A P A R, LA RE R
WWUZAES 1A MVD, HERR B8 ILILZ 308 1
HAEHN 20 um AYIM% . Al Image Pro Plus 6.0
EG I T8, 23 50 YD B TH | rh s i A 45 Ji—
AP, MBS X BEALIR S AN AH QB Y e £ 1
BT, BUSEUE Dy MVD,

1.3 ZitF A& A SPSS 17.0 et bt ik
BRI THRBORER I & +5 2R, AR 1L
BRI ¢ K50, WO BT R HEBUR HIRC X ¢ A 36
WA, M Pearson AHICE 3B X 42 ft [ AH S 2547 53
B, P <0.05 /R 54 Ge 208 3
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2.1 FLRREFNE S A 40 th HIF-1o, HIF-20, ING4
ERFRIELER FLIREAHZH HIF-1o mRNA (HIF-
200 mRNA A0 Xf 23K 1 8 T o5 41 41, 1 ING4
mRNA XS RIE AL RS AL, ERARITFE
X (P<0.05), W32,

R2 FIREMESHA T HIF-1a HIF-20,
ING4 EEFRIELLB /7 =5

25 Bi% HIF-1a mRNA HIF-2q mRNA  ING4 mRNA
FLIs g 107 1.79£0.14 1.92+0.09 1.3120.13
iE e L 107 1.14+0.11 1.21+0.12  2.05+0.15
{8 38.858 51.065 39.776
P 0.000 0. 000 0. 000

VE - TEXT ¢ K, R4 EUN 22 (HBIRARAE R HIR o

2.2 FLEREAL G HIF-1a HIF-20, ING4 EE %
EEERFEFEZBHXR  FLIEAHH
HIF-la mRNA \HIF-2c mRNA ING4 mRNA %}

INEI S A IR AL A G A G B A
# ER PR JG X (P >0.05) ,HIF-1a. mRNA X} 3
T SMEGEEE A (P <0.05), HIF-2a mRNA
FHXT IR 1 5 M KN R 55 B A L (P <
0.05) ,ING4 mRNA X} ikt S5l R 7 ik EL 2
HRARK(P<0.05), W43,

2.3 FREMEZAEALRS VEGF EERLH
MVD it#itb 8 FLIREE A ZH VEGF mRNA AHXf
FIRE M MVD O & T s A, W ER A S
T (P <0.05) , L4 4,

2.4 F|EEUEAL h HIF-1o HIF-2o ING4 E F %
5 VEGF EERIEF MVD iH#EX M  Pear-
son A HT 7, LR 41 21 HIF-1ao mRNA A
XA B S VEGF mRNA AHXF &Kk & 1 MVD it
BEREIEAM S (r=0.382.0.417,P <0.05) , HIF2«
mRNA FX} EKIE =45 VEGF mRNA FHX 35 5
MVD %2 IEAH 5 (r =0. 408 .0. 491, P <0.05) ,
ING4 mRNA A%} £k =5 VEGF mRNA AXf 3

#*3 FREALAGH HIF-1a HIF 2, ING4 EERIZSIGRFEBFMEMNXR /v s

b %  HIF-la mRNA  (fi  P{i  HIF2a mRNA ({8 P1H ING4 mRNA ({8 PE
RS % 1.448  0.151 1.800  0.075 1.141  0.256
<55 53 1.76 +0. 11 1.90 +0. 07 1.30 0. 12
>55 54 1.80 0. 17 1.93 £0.10 1.33 £0.15
JiEE KN em 1.485  0.140 10.390  0.000 1.635  0.105
=5 38 1.77 £0.12 2.07 £0.13 1.32+0.11
<5 69 1.81 0. 14 1.85+0.10 1.29 +0.09
Mg AL 0.707  0.481 2.017  0.047 2.562  0.012
e 52 1.78 £0.13 1.94 £0.12 1.28 £0.10
eyl 55 1.80 0. 16 1.90 0. 08 1.34 £0. 14
HA I 1.448  0.151 0.760  0.456 1.650  1.650
[+ 0% 88 1.820.17 1.91 £0.07 1.29 £0.09
JIIE4 19 1.76 +0.13 1.93 +0.11 1.33+£0.12
I B 43348 1.615  0.109 2.576  0.011 5.733  0.000
I+ 14 79 1.83+0.15 1.94 £0.14 1.24 +0.08
JIIB] 28 1.78 +0. 11 1.89 +£0.06 1.39 £0.13
S R AR TR 0.967 0.347 2.819  0.007 0.643  0.522
B S 91 1.77 0. 10 1.95+0.12 1.30 0. 11
HoAh A 16 1.81 £0.16 1.90 £0.05 1.32+£0.14
N i 2 11.559  0.000 8.709  0.000 16.107  0.000
2 61 1.96 £0.15 2.01 £0.11 1.52 +£0.15
& 46 1.64 0. 13 1.85+0.08 1.13 £0.10
ER 1.578 0.118 1.674  0.097 1.782  0.078
PR 72 1.82+0.16 1.91 +£0.08 1.33 +£0.14
B 35 1.77 £0. 14 1.94 +£0.10 1.29 +0.09
PR 1.083  0.283 2.194  0.031 1.789  0.077
FHP: 69 1.78 £0.11 1.93 £0.10 1.32£0.16
[ 38 1.81 £0.15 1.90 +0.04 1.28 £0.07
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x4 FUREFEZHAS VEGF EERILF

MVD ¥t 8 /7 + 5
21 5 % VEGF mRNA MVD %/ 4
LI 107 1.85+0. 10 109.32 £25.17
o 107 1.26 +0.13 63.84 +22.91
tfH 38.785 14.346
PE 0.000 0. 000

TEFCXT ¢ 5, IR SN 22 (E R R ER PR

SRR MVD i A% (r= —=0.395, - 0.502,

P<0.05),
3 i

FLIRIEAE S Lo R 28 58— R M g, &
Al R ZE R N 0 W R 2R £
B, B 1297 H AR WA N 280U B 15 5
TRACEATE , AEAR SR I 52 M) £ P 0 R A L o fe B
AT R, R gT g T TR 4 bk 4
51, 5y 5 R TR AL ZUAE F i IR A T i A S 2 aF
— 5T R A M R T TR R R, ST
T R B A R R R R
K WG EERZE, HIF-la HIF20 {E% HIF &
B FENLIR N I AR FEH AR T AR
SEAFTET 55 BB A AR AE B A T, T AR E A7 AE
LAE 2 5 200 35 0 o S IR, DA R R R 4 A e
B AT MR AE B2 S 2 R Y TR &
PEEEAE . A BT Y HIF 18 iR
R b R ¥R AR . AR 5T X 3L 9 A1 41
HIF-1o \HIF 2o SR IR AT 5087, 25 R o, FLAR
JE4L 20 v HIF-1a mRNA  HIF-2a mRNA X} 3 ik
BT}, H HIF-1a mRNA HIF-2a mRNA %} 32
RSB %A, W] HIF-1a HIF-2a 7]
B62 5 T3 & B R AR, A A
HIF-1o \HIF-200 75 i 5 Sl 480 B8 vV A7 7E 22 57
HIF-1oo FEAEE 2R #EE R, i HIF-2a ]
e Rl A R IR R T W R VR AR R
B, HIF 20 mRNA A3 36 3K 8 5 s K/NE €, 15
HH T RE B 2 o AR K, 2R T I B8 P dele 4 s N T
PR M HIF-2o0 KiEFRIE, INGA VE Ry —Fh BRI AE
R 5 S B A, T2 AR T LR BESS 25 44 35
PN, R A ARG AR A AR K b R P AR
FEM ) 3 g L 40 S S T A R T A
WFgEds ) INGA R o 400 sk HIF 28 30K 1 400 460 T
FAMAE B INGA JE R 3R Bl 2k 5 22 Flol 4 b g
K HEREYIARSE . AT R, PR E A R
H1 ING4 mRNA fHX} ik A%, H ING4 mRNA fH
X ek i SR b AR RS A O, U] ING4

RIKGR S5 T IR R

WFFEHA 1 HIF 4 o B AU SR B8 T B
P, ATE AR 2R, 0 VEGE ST i
iy 2H 20 b i R A, A S ik e 40 i e A
AW RN, FUBE A2 VEGF mRNA AH X ik
A MVD 150 T, 168 G S R 55 AT RE i T
i IeE 4 2 AR A8 A= B, Pearson AH G 3 AT LR, 3L
fldEE 4 40 v HIF-1ao mRNA  HIF-2a mRNA A % 2
A E 5 VEGF mRNA FH X} 235 & Fl MVD 1404
IEAA G, T ING4 mRNA A X} 21k & | ¥ 5 VEGF
mRNA FH %} 2% 3k & F1 MVD 3 5052 740 56, 380
HIF-loa HIF2a ING4 AT B[R 2 5 T 2L i 41 21
A58 A HIF ZEGR AR BT N Rk 38 m, 1 ING4 7E
FLIRER AL Feak sk, W 7 1Y) B R AT R AL ] 2=
5T 3RS A B AR, A AT 2L g A
MU 5E R AR 2%

25 bk, FLI g 41 4 HIF-1a HIF-200 3£
Feik T, 00 INGA FEH WP, T Re R 25T
FLARIEE AL A B A A o LR S R T 4R
HEHT
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