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Effect and Mechanism of Hypoxic Micro-environment on the Proliferation
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ABSTRACT Objective: To investigate the effect and mechanism of hypoxia on the proliferation and apoptosis of rat brain vascular
endothelial cells. Methods: Rat brain vascular endothelial cells were isolated from 2 weeks old SD rat. Cells were treated under hypoxia
(1% O,) or normoxia (21%0,) condition for 6, 12 and 24 hours. MTT assay was performed to detect the cell proliferation rate. Annex-
inV-FITC/PI flow cytometry was used to monitor the apoptosis rate of rat brain vascular endothelial cells. The mRNA and protein expres-
sion levels of HIF-1« and 3-catenin were detected by RT-PCR and Western blot. Furthermore, HIF-1a SRNA was used to investigate the
role of HIF-1a on hypoxia-mediated proliferation and invasion of rat brain vascular endothelial cells. Results: The results shown that hy-
poxiacould inhibit the proliferation and induce the apoptosis of rat brain vascular endothelial cellsin atime-dependent manner. The mRNA
and protein level of HIF-1o: was upregulated by hypoxiatreatment. HIF-1oe SRNA could significantly reverse hypoxia-mediated prolifer-
ation and apoptosis of rat brain vascular endothelial cells. Conclusion: Hypoxia inhibits the proliferation and promotes apoptosis of rat
brain vascular endothelia cells through upregulation of HIF-1a expression.

Key words: Cerebral arterial thrombosis, Hypoxia, HIF-1«, Proliferation, Apoptosis

Chinese Library Classification(CLC): R-33; R743 Document code: A

Article ID: 1673-6273(2019)02-222-05

I 14 20%, 11 ELAGZH 20T e L B SR i 52 122 , A AR A I 1]

g

A= VA BT 2 A 22 T A R AT AR T3 (AR S
S R A S L I L U R FETIE A K SRR R , SUREA K AT IR A T R A

e RIS S o (R, L T B A N B 0 i 7 S P B, 3
— 7 2 AT B S R S KA M e st Dk, BEAE AR
A 3 B i v LA R 5 LA T UL Y S R T A
SRRV B2 T AL A B DT RH 5G9,

NI RS s BT A 8 B 2, 20 5 LA B R 4R

* S H - E R E AR AL 0 H (81071537)

A I REEAT IR, DTS MR 22 P o (9 5 U1 SR 0, i 4
K, [E NI F o35 e BRBR ARG A r i) S 2 PE B SRy kA ke
LRSS AELARR ST A S I A LA PAY B 2 4 AR 1 g A
M HEBTEATIG . I, ABFTER I T ASME AR X R
R IILAET PN Bz 200 R BRI T B8 50 e T BEAEFHAILAR

VEF A 2 (1982- ), 4 WL ST AR, R BRI, WF5T 7 1] 2 BT 2 HAE T4, i - 023-68773047

AIEE W E %, B AT BT, E-mail: 13508375528@163.com
(ks H #9:2018-04-07 #5257 H 1]: 2018-04-30)

PDF L "pdfFactory Pro™ i FH AL www. fineprint.cn



mailto:13508375528@163.com
http://www.fineprint.cn

IREYESSHE  biomed. cnjournals.com  Progress in Modern Biomedicine Vol19 NO.2 JAN.2019 . 223 -

1 MR EHE

1.1 %y

FRRGIR A M W F AU DU 275 AL R A R iR 2%
R (PBS)DMEM ik g6 [ Hyclone A= 4Rk 47 24w 5 1l
FHEL( e M T T A5L77) 1 3 28 F Sigma- Aldrich 24 ]
;7 0.25% Tripsin-EDTA iRz I X 5 558 R IR AW H
REE R AEYRHE A A /MR HIF- 1o Cleaved Cas
pase-3 Z se B IR I B-actin BT REHTIA \HRP ARiC iYL
Fhi/MRANL R i § 3 F Cell Signaling technology
LEW) N T s AnnexinV-FITC/PL BUbR T 240 M 8 T 46 D0 38 77 £
M 2% [ Bio-vision /A 7] ; CDNA Jz e sist ) £ M5t e it SE
PCR iR 71) &35 1 [ B 5 458 A4 W B4 23 7] 50.45 mm PVDF
JECIA 1 AR 2T 4 22 A [ 28 = KA R A 7] 5 6 LN 37
HF T25 At s34 [ 255 Beaver A H].
12 75%
121 ERARBRAENE N EERMNIBESESRE N 2EK
{1ty SD A B rr BB HH A i B S 43, AT PBS Tk 3 Tk KB it
FIBBCAVR 0 R BL B Ry 40 119 B B2 BB A 2 1 mm3 K /)
W h, BJSNA 0.1% 11 %Y J5ii & F 37°C iR %K i {k 45
min, JHALTEER ST, RIS IEEEOIm A & 20000 4 i 1Y
DMEM @&l bs 7 22 11 4L, I 1000 r/min 5.0 5 min, 2%
R, A 20%2F- 1L 35 2K 1 (bovineserum albumin, BSA) & i
TRA1J5E PRS0 1000 rimin 3t 5 min, PRSI, DL
o 2 mL 0.19%¥ B 14 e S A i F R IR A Z 5 B F 37°C i
BRI E 30 min, W 5855 , T 1000 r/min #.0> 5 min,
Frd LIEW, B BSA HERAS, /5 T 1000 r/min 5.0
20 min, B4R (A U 4 2 UIE . (BRI
H TR, A DMEM ki3 i mEiR 4], T 1000
r/min B0 5 min, AR IR, fe)a 7 DIER, A TSGR
BRI AE PN B A 35 520 (DMEM i 5 + 20900154 1L
W +2 mmo/L A& WERE +1 mg/mL F 2 +1 ng/mL G B 4F 4
YA K R +10 ng/ml 148 P B2 AR KR +100 UimL 5 2
# +100 o/mL #55 R)FH B AN, 7 LB VR R BM T UG HRA
HISU SR BE TR, BT 37 45 [0 5% CO, Mt AR i)
AN SR ARG SR . RIS KRS BRI 2-3 Kt AT
AL I, PR AR Z 5 WA FR W, (8 0.25% 0 25 11 it
THAAEAR, AT IR 22555 .
122 YHREIEFESEEE DU A e AR (MTT) 3 200 i 37 1 4er
DU A2 o 502 A 1 6 D AR R B T 8 P4 % 4T ) 1
109 mL ()% BERRE T 96 FLAR, JFIXE 5 AR L. Fhafh 2 4
Mo A E IR R E ARG 3R, 40T 3 .6,
12 24 h 3t 4 A~} ji] 25 000 5 A AEFL &% 1445 I L4T CCK-8
K, B FLIMA 20 wL CCK-8 5, ¥ E 2 h J5 B H 78 B br A
450 nm Kbz HWBE (A), LA I (Hours) i A A, A SR Ak
Frggs il K thek.
1.2.3 RNA 2E{#1 Rea-time PCR #il  RT-PCR ] HIF-1
a .cleaved caspase-3 MRNA [{3ik, ¥ AL AR 7341
YK _EF0v% PBS B 31k, BALHmA 1 mL Trizol RNA
PREU, F IR — 2 R U RNA (8 22066 B 6 I i,

RNA ¥ B 2 IR0 SR G VR U B A0 B RNA 355 53
cDNA J5 1T PCREHAY 4 . AMFF5IIA PCR 5141751 /Y%
TS & R ZHEA R KR —MEE A YR A R 58 A MR 5
Y % %) a0 F .p-actin - i 5| 4 5-ACCCAGAAGACTGTG-
GATGG-3, TFiif5|# 5-CTGGACTGGACGGCAGATCT-3;
HIF-1o {514 5- GTGCCACATCATCACCATA', TiiEs1 4
5- CAAAGCGACAGATAACACG-3; Cleaced Caspase-3 I iiff
7|4 5-CCTTTGCTGCCTGTGTGAAC-3, Fiit5| 4 5-GCTG-
GAGGATGAGGATGTGT-3' , Sif#8)GiE = PCR: RMWIAR
20 wL,mixture 10 pL, #4514 1wl ,cDNA 2 ub, 2 2 4F 34
4 :95C ,3 min FiAs 4 ;94°C ,30s;48C ,305s,72C ,1 min,¥"
1 35 MJE R ;72°C FE AR 10 min, 155 4% 41 HIF-1a Cleaved
Caspase-3 i FX} ik i
124 MHpasEd AT SRNA (i 56 M8 EE
TN B A AR ) B L SRNA B9 5141 : HIF1-a SRNA
#1751 %y 5- CTGATGACCAGCAACTTGA- 3, NC- SRNA i
551k :5- AATTCTCCGAACGTGTCACGT- 3', 43 I 7E S
fLAR Hrfdi A Lipofectamine RNAIMAX Transfection Reagent 4%
Y PDLCs, J1- BB M5t IR SRNA Sl NC- Si 4, 2Lk iE y 50
nM, 155% 48 h, JEHCGE . RNA Jft 75 8258
1.2.5 Western blot # K 2 A B A4 JEAC K BUIR S0 48
F A PBS PRk 3 R A RIPA 24 3 - FH 40 i &1 )
HF KA 15 MIEP 4 ik I 4% 30 min, ifij5F 12 000
rom 5.0 10 min 36 [ L IERAAET -20C . T BX &
R WRORSIE A R 95C oA 10 A4, frH ARy
ARt ALK, S FE R T 59O IR A= Wb 1 h
P25 R 5 H TBST PRI 5 minx 33k, Bk e /Nt
A HIF- 1o (¥ 1:1000) /M3t A Cleaved Caspase-3 £ 3 [#
PR (e FE 1:500) Fedi A\ B-actin BRTTREHTIA (M B 1:2500)
ACHE R WH PRI Sminx 35, B T B ERICE P
419G R ERIFE 2h, TBST Pkl 5minx 35, SRA ECL
b 2 e i % . I8 Quantity One {4317 45y IK BE(E
ARG 43HT
1.2.6 Annexin V-FAITC/Pl LR AMARNMAAT I
AR FRLT 1 25 2 JEAR AR UM TR 5 PN B 200 A P 35 35 SR 4E & 4
FERY 15 mL B0 TR AR o BT 0.25%06 8 M BRI Al i L
e B AT RS OAS T, 1000 r/min B0 5 min, FE 1
o A PBS HEJ5 X 1000 r/min .0 5min, 55k Fif, 8
BAMUTRE. MA 200 wL Binding Buffer @&, A& K Ui
A 5 pL Annexin V-FITC 5 L P, &%), %I F LM sE 15
min; 34 _E AR, T A5 2R
13 itZE A%

AT E IR ] SPSS 22.0 #{BEAT/0HT . SEIR g
WL xx sFow, AN HBCR FH B 207 22431 A Dunnet t 46
¥, LI P<0.05 A gt et Lo

2 R

2.1 (R K BR Aol I & P 52 2 R £ A 58 B 2 i
IR SR ol LA A B2 200 0 ) 7 SRR SR A 1 T B 57 6,
12,24 h 5 R MTT SR TARESERE TR 251 o - B

PDF SCHF# ] "pdfFactory Pro™ X RAG)E ww. Fineprint.cn


http://www.fineprint.cn

. 224 -

MRAEYESSHR  biomed. cnjournals.com  Progress in Modern Biomedicine Vol19 NO.22 JAN.2019

RSB A REK: , R BRI A5 PN B2 ZAH PR 2R 0 P 1 68 0 43
SEEIDH], IR RO , 22 R34 W TE(P< 0.05)(F 1),
2.2 {RE|EXT K RAN R E P R 40 B T RS0

TR BB M A PN B A BB AE AR SRS R R 337 24 /iR, R
FH Annexin V-FITC/Pl X5 it X 20 0 A 347 200 MR A KT 1
W 255 5 7 < Bt (IR A b BT ) 9 24, A LR i 78 P B 40
T 20 B 4 R T R 3 e, R A R, = R A BEE
(P< 0.05)( 2),
2.3 K&K RERULE M E 4R HIF-la mMRNA flE B R
pe:b A

R BRGS0 AE PN B 40 4 T 7 8 SRR AU 45 F T 15 5% 6.
12 24 /N5, R RT-PCR 1 Western blot SZ56 630 HIF-1a
MRNA FIFE [ 615K o 45 5 s « Bt P G20 A B R A SE 4
HIF-1a MRNA FI8E 335KV 35 1 1w , SRR | 2% 5
By 2% 1 (P< 0.05) (/%1 3).
2.4 HIF-1a SRNA 3t HIF-1a X B2 0

TEFEIAEE T, A HIF-1o $E 1) SIRNA Sk BRI 4 1 4

HIF-1ae MRNA 175 235K 53R R 555 X R4 s,
fdi B HIF-1o SRNA BE2 55 2305 HIF-1a mMRNA FI7E [ 15,
ZF A B EEP<0.05)(F 4),

0.8

Bl Normoxia
Ea Hypoxia

Relative growth rate(%)

EEIQ paf‘o' f",‘;p.
1 R EHNH K BRI ML 7 B2 4R B 3 5E
Fig.1 Hypoxiainhibitsthe proliferation of rat brain vascular endothelial
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Fig.2 Hypoxia promotes the apoptosis of rat brain vascular endothelial cells
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Fig.3 Hypoxiaincreased HIF-1a expression in therat brain vascular endothelial cells

A. RT-PCR assay for HIFF1oae mRNA level in rat brain vascular endothelial cells; B. Western blot assay for HIF-1a protein level in rat brain vascular
endothelial cells; C: Quantification of western blot results.
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Fig.4 The effect of HIF-1a: SIRNA on the expression of HIF-1« in the rat brain vascular endothelial cells
A: Detection of the transfection efficiency of HIF-1a SSIRNA; B: RT-PCR analysis of HIF-1o mRNA; C: Western blot andysis of HIF-1« protein;
D: Quantification of western bl ot results.
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Fig.6 HIF1a siRNA reverses hypoxia-induced apoptosis of rat brain vascular endothelia cells
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