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(AE] Bi HIMEEBERE T lo(HIF-1o) %5 S 4010 A4 21547 1 00 B i DA B L T
BB FHLM, A& 3T CoCl, A2 2 B BE Hela 40 UG BT A HIF-1a IR XK
BRBEIE B FES FH Y HeLa 4 MO 5 H5 008 HIF-1o B9 FRK . WSS RAIMD AH ERFE R
Xif B (NN ) 21 H 428 BROR B e nd B (NT) 41 85 ¢ peDINA3. O/HIF-1a FORE (NT) 21 B R B G xy
& (HN) 25 B 25 OB B Bt B (HID 20 R4 B2 pcDNA3. O/HIF-1o JERL(HT) 4, FH 0 H BEE
M R 5  Transwell £ /N3 J 1 R 4% 45 4H 41 A o 186 7 AR 28 R 1 i 2 , O X 0 S0 0 4% 2. 40
RO, FT RT-PCR BURBM &4 400 5 A9 ZLB HIF-1o SR ELE i 4 V9 B2 AR K B F (VEGF ) (3
EPERLE M 1(GLUTL) (A 255 F 1 (MDR1) Rk, &R NT HMMAERIE 12.24 .48,
72 h B ETE GRS B 0. 053 £ 0. 003.0. 074 £0.004.0. 148 +0. 015.0. 192 +0. 038, i HT 244351
3 0. 069 £0. 003 .,0. 155 +£0. 022.0. 224 +0. 022.0. 308 + 0. 069 ; NT F1 HT £ i) 4 Ha ¥ 51 32 B 3 44) , NT
415 NN J¢ NI4 HT 45 HN J HI 48] 935 g0 E0 5 Heak , Z R AR HH#ER (P <0.01), %
AT TR A B2 NN £0(29.27 +£0. 18)% N1 £0(31. 13 £0.08)% NT 4 (51. 11 £0.14) % .,
HN £ (11.46 £0.28) % HI 44 (15.77 £0.49)% .HT 4] (40.05 +0.97)% ; HT 415 HN J% HI 4 NT
415 NN K NI 48] 53 Hod, 2R A SR B L (P <0.01) , HAHAKMNERELES HEBEHKK
3 HI,HN NI NN . HT . NT 4, 2 %107 (40 £9)% . (37 +12)% . (28 £5)% . (26 £+ 1) % . (19 +7) % .
(10 £5)% ;NT 415 NN K& NI 41 \HT 415 HN J HI 4 [u] 535l bh i, & R IR FiH2# B (P <0.05) .
NT Z1 468 HIF-1a .VEGF . GLUT1 .MDR1 mRNA f4H% 3358424 0.05 £0.12.0.09 +0. 11.,0. 08
+0.15.0.05 +0. 15, T HT 443514 0.04 +£0. 16.0. 16 +0. 16.0. 12 + 0. 20,0. 20 £ 0. 21;NT 41 5 NN
K NI 41 .HT 445 HN X HI 484> 3 b % , HIF-10. .VEGF .GLUT1 .MDR1 mRNA HyHEXS 35 B4 %
K, BRI EHITEEL(P<0.01), it HIF-lo 0] §8 8 H T I m08 AL X5 2% 4010
SN2 R A R AL S U T AR B IR R 5k T A B RS TR 244, L AR SM M ) HIF-
lo MFIEXTE SR AMAMHIER.
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Influence of hypoxia inducible factor-la on cervical cancer cell line HeLa in vitro CHENG Yan-
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[ Abstract] Objective To explore the direct influence of hypoxia inducible factor-1o ( HIF-1a) on
the development of invasive cervical cancer and the possible molecular mechanism. Methods Recombinant
antisense targeting HIF-1a eukaryotic expression vector was constructed and transfected into cultured human
cervical cancer cell line HelLa to reduce the expression of HIF-law and its effect on cell proliferation,
apoptosis, invasion and the cascade downstream gene expression of HIF-1a, including vascular endothelial
growth factor ( VEGF), glucose transport 1 ( GLUT1) and multidrug resistance 1 ( MDR1) genes was
observed. The chemical method using CoCl, to induce hypoxia environment of growing cell was performed.
Cells were divided into six groups, NN ( normal non-transfected), NI (normal invalid transfected), NT
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(normal transfected) , HN (hypoxia non-transfected) , HI ( hypoxia invalid transfected) , and HT (hypoxia
transfected ). Methyl thiazolyl tetrazolium (MTT) , flow cytometry, and Transwell methods were performed to
evaluate the proliferation, invasion and apoptosis, and RT-PCR method was used to detect the gene
expression of HIF-1a, VEGF, GLUT1 and MDRI1. Results After induction of hypoxia by CoCl,, the
change of gene expression of HIF-1a in HN (or HI) group compared to that-in NN (or NI) group was not
obvious (P > 0.05), but expression of VEGF, GLUT]I and MDR1 were all enhanced and overall
proliferation was promoted, apoptosis inhibited [ (11.46 +0.28)% vs (29.27 +0.18)%, (15.77 =
0.49)% vs (31.13 £0.08)% ], and transmembrane behavior enhanced [ (37 +12)% vs (26 +7)% ,
(40£9)% vs (28 £5)% ], and the variations were significant ( P <0.05). On the contrary, transfection
with pcDNA3. 0/HIF-1a was companied by declined gene expression of HIF-1a (NT: 0.05 +0. 12, HT:
0.04 +0.16), and all the variations were significant ( P <0.05). Conclusions HIF-1a may participate in
malignant biological behaviors of cervical cancer such as anti-apoptosis, accelerating proliferation, increasing
supply of blood and energy, increased resistance to chemotherapy through upregulation of its downstream

genes. Suppression of HIF-1a expression in vitro can inhibit cervical cancer cell line.
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F—K%E 155 A T (hypoxia inducible factor, HIF)
5 F g ) L 39 A R RS T 24 SRR AT N TR A
B, HIF-lo £E3 0k M R A= R R BT R HE (9 4F
HAEBESHAVH FHEEA X, X T HEEE A
EIME N EAKEF (VEGE) | # % 5 ¥ s 4 1
(GLUT1) .2y 25 %A 1 (MDRI1) {21 40 il 4 1%,
R BEE ESHEASEREY X EER E
WEFES 5 EEMERESE, T4 S8R KR
RERH EFHES, X 8 E SU% IR T R B
ZEM, TR, 3R SUeRr S R O IS T F AR AN A ALY
TR AR RRE A R . AT
HIF-1o ZEASNOE SR 40 AL W) 2417 0 BRI,
i S RSl 12X 2 Y e N .

HH5FE

— IR S

N'E S0 4 Mk (HeLa) B9 5 36 = RIS 7 4
RO (ATCC) , 7E BRI K% H B AL SR ) R
O IR TF . HeLa 4HMRFH & A 10% R 4 I 35 119
1640 SE 2R, HHEEFREMHN 37 €T 5%
CO, MXBEE 90% , 4 Ab 3 %1 2 1 SE 5
SEEERY E 2R B R 257 CoCl, INAER B 5E
FEWBR M 150 pmol/L, FITAM & M ER Iy
BREUIA B, HIF-1o KR35 FUN A &, F1F HIF-
la H %3] %) (5'-GGGGATCCTCTGGACTTGTCTCTT
TC-3'#15'-GGGCTCGAGTAACT GATGGTGAGCCTC-
3'), £ PCR [ Ji & iR 320 bp K /N cDNA, %
cDNA %% HIF-1a ) 5' KI5 (152 ~454 (i HBR,
GenBank 4i5 25 AF003698) , cDNA ¢ voif& A fR ki

DNA-binding proteins;
Genes, MDR

Nuclear proteins;

Vascular endothelial

pGEMT, F-H Xho | 1 BamH 1 FR 8 14: P94 B8 5 1)
FLBEAURL pcDNA3. 0, $RIRUSRL, I fFp 2 4 5 B 4
JEBL pcDNA3. O/HIF-1a, #% FEJE Fi & lipofectemin
(Mg B 3 E Invitrogen 22 W) ) ¥ Y {3 B B 82 41 Ji s
pcDNA3. O/HIF-1ac H1 B P Xt B 25 i 6. pcDNA3. 0
BB Hela /0, EESFH KA K G418 IFH R
FP g, FEREDE ek, R A RS R
WP TR AMRRE LY W EERERER R Y
AT R B Y B e o R s JBORE DA R B 3 B 4 TR
pcDNA3. O/HIF-1a B Hel.a #0 Mi$% 5 48 A5 B #h
IR AR, Hean 2 A BRI (NN)
HOMEE TR B(ND A KA REAR
BL(NT) 21 BRERFE Gunt B (HN) 4 Bz R
e FR(HL) 41 B FE A b (HT) 4,

TR R R MR R KR WU 46 MY 3 A
- F 96 FLARSM RN 6 FRAME 1 x 10° 4, B4
W4 NE, HREEHFMBBEFREE R 2 Oxt
M, 221224 48 .72 h J5 A 10 mg/ml P4 H BB &
METE (MTT) 10 pl, 4645537 4 h, hn—H LT 200
pl,9%% 10 min J5, A% B X BIAE, IF FERIX
490 nm ALEBUR G (A) 16, LAtk E AR T HH
I FERAS (FE D) , ERE RS K.

= R AR T 40 B A T O

FREX R [ (annexin ) V/BAL P BE ( PT) I8 723205
&M 83 E Oncogene A7, FAHMMAL THEE
KIHRWORAAM, INA 5 pl annexin V A1 S ul PI, &
T4 CHOLFHE 30 min, 3FA ML &I HH
CellQuest B HTI B A HAMAI I T2,

VYRR LN

F A R B Transwell 128 /NE M & 4
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MM RRZRBE ST o Transwell /NEM HEL[E Costar 22
A, B P EZAZRKREE(LE 12 pm, HEE
13 wm, W B 3E[H Collaborative Research /3 ]) g ¥,
e ERRTE ORI 8 0.5 ny/pl ATE
A EL R Matrigel (5 IV 2S5 A0 2 K5 7% 8 1 5% B
4y, 5 3£ | Collaborative Research /v &]), &ML
BR[3 ] EAT #0405 FIAR & 4w b IR TR Matrigel J2
RET R, Rt LB E A T 400 £5 8
B T, B E PR A A S AR
BY I T F o AR SR DR 2R A M, TH R
B, SHAMES 3 1L, FBCF5 HREEE,
BB R RFENMEE MM EE < 100% , LA R
BHMMIZREES

Ti \RT-PCR SORK & 4140 HIF-1a . VEGF |
GLUT1 . MDR1 mRNA &3k

RNA $#JB00 & W H 36 H GIBCO v, ti%%
TP W & W H £ E Promega 23 F), SLI TR
JeIEREA SRR T, AT Yh EIEAE T A
Y LREARRSHRAEE . 51975 HIF-1la
W51 PRE F; NS B WLBhE H (B-actin) : IE X
4% 5'-AAGAGAGGCATCCTCACCCT-3', & X %% 5'-
TACATGGCTGGGGTGTTGAA-3' , 1 i Bt 218 bp;
VEGF: IE X 4 5'-TCGGGCCTCCGAAACCATGA-3'
K X 4% 5'-CCTGGTGAGAGATCTGGTTC-3’, ¥~ 1% K
B4 500 bp; GLUTI; IE X # 5'-TCATCGTGGCT
GAACTCTTCAG-3', Jx X %% 5'-TCACACTTGGGAAT
CAGCCCC-3', 434 H Bt K: 314 bp; MDRI ; IE X4 5'-
CATTGGTGTGGTGAGTCAGG-3', & S 4% 5'-CTCT
CTCTCCAACCAGGGTG-3' ¥t H Bt 174 bp, RT-
PCR =Y BERE FEL 1K J5 LA Eagle Eyell BEBE AR 517
REAMHAH, ME&BEKFHENAME, FEHE
N PCR =45 B-actin ) A {H/ HLIE/EN H KRR
mRNA FyHEXS Rk &

ANGEHFITE

K FH SPSS 12. 0 SR SAT G 4347, E R A5 R
Plz +s R, ZHRIHPHHEABRNEF 4
B PO I ELBOR A X R

5 R

— B AR M R FEDIR S 5 R

NN 415 NI 4 \HN {5 HI 4 [8] g)75 40 e oy
BB, ZRIYTGEI4FE (P >0.05) ;NT Fl HT
A0 I FE Z B A, NT 4H5 NN & NI 44 HT
#15 HN & HI ZH[R] 06 40 R 0 5l LU g, 2R A

it L (P <0.01) ;HT 205 NT 4 [a] th4, £ 57
FGEHEFE (P >0.05), WK1,

R1 - BAMAETH AR B HPIEFRE (7 £5)
451 12 h 24 h 48 h 72 h

NN#H 0.108 £0.013 0.509 +0.029 0.705 +0.053 0.954 +0.037
NI4H 0.107 £0.021 0.467 +0.026 0.811 +0.047 1.008 +0. 041
NT 44 0.053 £0.003 0.074 £0.004 0.148 £0.015 0.192 £0..038
HN 4 0.134 £0.035 0.824 +0.043 1.109 +0.062 1.404 +£0. 027
HI#H 0.156 £0.028 0.791 +0.046 1.216 +0.055 1.391 +0.063
HT 2 0.069 £0.003 0.155 +£0.022 0.224 £0.022 0. 308 +0. 069

Z BHERARETIER

A5 2 4 L P 40 R T R A )R, NN 4 (29. 27
+0.18)% NI #4(31.13 +0.08)% ,NT £ (51.11
+0.14)% HN #(11.46 +0.28)% . HI 41 (15.77
+0.49)% HT 1 (40.05 +0.97)% ; HT 415 HN
K HI 4 NT 415 NN J& NI 4 [6) 40 5 3, 22 73
BT FRE (P <0.01) ;HT 445 NT 4 A] thAR, &
RAEGHEE (P <0.05),

= BHMAMNREERR ISR

B YRR 2 RE 71 s BMIRAK YR A HILHN
NI.NN.HT.NT 4,435 5 (40 £9)% (37 £ 12) % .
(28 £5)% (26 +7)% (19 +7)% (10 £5) % ; HT
HENT AR5, ZEHNELEITEBEX(P>
0.05) ;i NT 495 NN & NI 4 . HT 415 HN X HI
A5 5, ZRBEFHITEE (P <0.05),

V4. £ 48 46 ffid HIF-la, VEGF, GLUTI, MDRI
mRNA 335

NN.NI.HN,HI.NT 5 HT 4§ HIF-1a mRNA
FIAEXT RIS B B, Z RG22 B X (P >
0.05) ;NT 415 NN & NI 44 \HT 45 HN K& HI 4
&) 43 3] tb %8¢, HIF-1a. mRNA ) AHX R ik B A FEIK,
EFHERITFERL(P<0.01), WE2,

NT 445 NN.NI 4 .HT 21 5 HN,HI 4 537 Lt
&, VEGF .GLUT1 .MDR1 mRNA ¥t £X&HE
ERER, ERWERITEENL(P<0.01);HTAHY
NT 45 %8, VEGF,GLUT1 ,MDR1 mRNA #4H %} 3%
REFE, ERYEFHITFEEX(P<0.05), NN4H
5 NI 44 .HN 415 HI #8425 3 VEGF ,GLUTI |
MDRI1 mRNA f#%f Rk &, ERH LI FE X
(P>0.05), MFE2,

HT 2§ 5 NN J& NI 4 b %, HIF-la, VEGF,
GLUT1 .MDR1 mRNA WX RER TR, ERYE
it FRX(P<0.05), &2,
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*2 KUY HIF-1a . VEGF ,GLUTI |
MDR1 mRNA MFEiA (% £s)

A3 HIF-la VEGF GLUT1 MDR1

NN 4 0.12+0.10 0.29:0.04 0.40x0.11 0.29+0.08
NI 4 0.141£0.09 0.21x0.16 0.39x0.13 0.3010.11
NT 4 0.05+0.12 0.09+0.11 0.08+0.15 0.05+0.15
HN 4 0.17+£0.09 0.57x0.16 0.61+0.10 0.60+0.07
HI 4 0.14+0.05 0.62+0.09 0.63+0.05 0.60+0.11
HT ] 0.04£0.16 0.16+0.16 0.12:+0.20 0.20+0.21

Wi

HIF-1a J& HIF-1 B35 W3S %, R
FEAG P AR A ST B B2 K 807 38 ( transactivation
domain, TAD), 4355 N %% TAD (NTAD) f1 C ¥
TAD( CTAD ), 35 Z [6] f£ 7E — > 1 45 # 38,
(inhibitory domain, ID), {4 & T HIF-1lo K%
FHE. CTAD BRHMEEQHAHAEZ, 5§
HIF-1o T 75 B 89 Bk & 2 W TG4 ( hypoxia response
element, HRE) F#) HIF 5§ AL 5 & &, B K
HRBERESY, B THEENER, 584
X R E A — R FIE R RN, 40 I T B  BE 2 AL R
%, TEMYETE B i — RS N 25 R Xk Y
B 8 FLE B, SC A R R A R B R R
R X ARST ARG T I AR T R 2 —

AEWMETRERE KBRNEMEE P, BEH
T 20 ML N BB R L ROR B2 B, B4R HIF-1a
55 SR I PR BRARIE A R R EE A B 1,
(BRI E T LIEN B SR R AME R &
YrekRic ™ Bk, HIF-la A] Y < E B H
FERERW 1B AR A T HEE

AR ESN MK PR HIF-la 2 5EH
TR AE Y F AT I F T R BELR, I
% F] HIF-1a /9T iiF¥E 25 A VEGF ,GLUT1 ,MDR1 4E
MR FER R T4 LN HIF-1o 22353038 it B 4]
HiR AL, ArFKF E0F5E HIF-1o Rl TE S
A0 i B4R HL %, VEGF,GLUTI .MDR1 M 4> F
P EMERRRE BEMEWEY TR, W
VEGF ) KX 5 B FRE W 4 & & U M %;
GLUT1 BHANE B 5B 2 AOA Y = E A 5T ; 1 8 3
B EEHALITIT 255 MDRL S HIAE X, CoCl, fk
ZHFRES — BRI BFEE KRR FKE
iR HIF-1a B3R5, VL7 FERRE)S HIF-1a
BOMBEEN S EEZ M, AR
W, BT EARLFERBRES EEEKTE L
HIF-1o 3RIAFFTCEH B8, (HEH R T HEE

VEGF ,GLUT1 .MDR1 B4t H 2 35 B B T+ 5 , i HLfsk
SABFEHMREE RER I RTMATRT
R ,iX 278 HIF-1a 7€ CoCl, fEF T HE AR B M
MITTFHS TR £, IR T 4 Ay B4
AT RS . [, R OB B BTN T 78 HIF-
la #ik/5 ,RT-PCR &5 R F W, % YL i) NT HT 445
)5 %t B g X B ZH NN, NI 44 #1 HN, HI 4 bb %%,
HIF-la MER KRR, B BS5 h2EE 2 HEM
SN, B U R A TR, AR A L 1R 3R
BN ZWMHE MR T A, XiE7R HIF-1a 7] fEH
IEFEA R R W W E SUR BT, B
il HIF-1o 3R35A TR 47 0 7EF

TEBRE &, HIF-lo REEMNESESHE
B, REEEENMEN M EEENRESZHE
(7 BHREH, AERRS FEY SRR
2252 Tt HIF-1o B9 320576 12 R SR EB HT LA
SEAE R BB BT BT R . T ASBR ST A S i
HIF-1o 3835 7] LA 1 28 453 12 50 e 5 3909 40 i Y
HEYEAT R, X N B SR R IT R M T R

8 % X W
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	结论:  HIF-1α(低氧诱导因子)可能主要通过其下游的靶基因对宫颈癌细胞的 恶性生物学行为产生影响, 包括抗凋亡、促增殖、增加血液供应和能量供应、耐药等, 且体外抑制HIF-1α的表达对宫颈癌细胞有抑制作用。
	低氧诱导因子：  实体肿瘤在发展过程中, 因瘤体增大血液供应不足而产生缺氧, 缺氧又能通过一个关键的转录因子——低氧诱导因子(Hypoxia Inducible Factor, HIF), 使肿瘤的血管增生、转移、耐药等恶性行为更为明显。
	在缺氧条件下, HIF-1α是重要的信号传导通路, 很多癌基因的激活和抑癌基因的失活与之相关, 研究表明, 不管是用分子生物学方法还是用化学药物去干扰HIF-1α的表达在体内外都可以对恶性肿瘤取得较好的疗效。而本研究体外抑制HIF-1α表达可以通过多条途径影响宫颈癌细胞的生物学行为, 这为宫颈癌的治疗提供了新思路。

