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Effect of hypoxic preconditioning on hypoxic injury of human umbilical vein endothelial cells L/ Na, WU Shizheng,
JI Weizhong , et al. (Department of Neurology , Qinghai Provincial People’ s Hospital , Xining 810007 , China )
Abstract:

endothelial cells (HUVECs) at the cellular level (cell morphology, viability, and apoptosis rate) , the molecular

Objective  To investigate the effect of hypoxic preconditioning (HPC) on human umbilical vein
level [the expression of vascular endothelial growth factor(VEGF)and angiogenin-2(Ang-2) |, and the genetic level
(the expression of corresponding mRNAs), and to discuss the protective mechanism of HPC against hypoxic injury
of HUVECs. Methods HUVECs were routinely cultured to establish a hypoxia model of HUVECs, and then
HUVECs were divided into normal control group (CON group) , hypoxia group (HYP group), and HPC group. Cell
morphology was observed for each group under a microscope, and CCK-8 assay, Hoechst33258 fluorescent
staining, Western blotting, and RT-PCR were used to measure cell viability, cell apoptosis rate, and the
expression levels of VEGF, Ang-2, and corresponding mRNAs in cells. Results  Compared with the CON group,
the HYP group had significant damage of cells, a significant reduction in cell viability, and significant increases in
cell apoptosis rate and the levels of VEGF, Ang-2, and corresponding mRNAs in cells, while the HPC group had
basically normal cell morphology, significantly lower cell viability and apoptosis rate than the CON group, and
significantly higher cell viability and apoptosis rate than the HYP group, as well as significantly higher expression

HPC
exerls a protective effect against hypoxic injury of HUVECs by upregulating the expression of VEGF, Ang-2, and

levels of VEGF, Ang-2, and corresponding mRNAs than the CON group and the HYP group. Conclusion

corresponding mRNAs.

Key words:. Vascular endothelial growth factor;  Angiogenin-2;  Vascular endothelial cell;  Hypoxic

preconditioning;  Hypoxic injury
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(hypoxic preconditioning, HPC) 7] LLAiE 14 41 g [ - 14
Az, 1 5 2 SN G 1 s S A2 7, LA e R
PERTS S AR FE LR N BT bk O A P Rz 20
(human umbilical vein endothelial cells, HUVECs) /£
FIFSE X G, HEST AR SN VEC Sl 45 | 45 51 78 44 i
I 43T 7K - B 3 R ZKSF- W28 HPC % HUVECS it
A2, 2R3 HPC X HUVECS Sk & 35 45 {3
B

1 #R5HX

1.1 A5 B0 DEPC(HF [RA ),
Tris B (At 5% &4 & ) , Hoechest 33258 ( 3¢ [# Sigma) ,
CCK-8 i 5l & ( 1% DU{# 2\ F] Cell Counting Kit-8) ,
SYBRGreen(TOYOBO /A ] ), Rever Tre Ace-a-ilfi % 5%
R &, TRNzol (FL 52 KR ) , VEGF , Ang-2 . GAPDH
S (A T AY) FilgABRA ] ), 2 1 marker (38 [#
BIO-RAD) , £ Wi it Ang-2(Abcam /A 7] ) , BA T [
FPT VEGF(Abcam A F]) o &% : CO, 35574 . =<K
A B M (FEE Thermo /A ), 4 H Sh AR EEAYL
SDS-PAGE % H H, ¥k 1% (Cat. No VE-180) . GelDoc
2000 & 1 B AE /3B 7= 58 . WB L 5 1X . Quantity
One 1% 43 H7 X £ ( 3¢ [E BIO-RAD) , PCR System
(applied biosy stems )% .

1.2 4ifudsgs BRI 3 PR R B R 24 BT
FEATHEHE R HUVECs 4 afk . 40 B ik B0 &2 75 %
RAE 95% 253, , 5% CO,, 37 “CHVHL G B 1Y 55 75 46
HEAT o A0 B R R R R Y T AR K Yk E
80% A MIfh A )5 , P B AR Ol R A B 4, AT A%
Ao DAL AE K %5 8 10° 1 /ml % 2 AL 4K, 36~72 h
Je AN 24N, A TR ECE K. R KR IR
FERHCATCILTE DMEM $5559% , JTAREL1G 740 24 h,
fefi HegE A 130

1.3 ARG SRR S o2 BRERLE 20
43R 340 . (1) %F BRZH (CON) : 41 7 5%C0, .37 °C
AR FER PR FELRL R, (2) 5 EHA
(HYP) : AR 4 2 2% SCHR", 40 i /e DR B 15 3540 (1%
0,494% N,+5% CO,) 11557 8 h H £ LI LW . (3)
HPC 41 - 2 ff 75 IR S 35 72 48 (1% 0,+94% N,+5%
CO,) 5 F% 2 h, R 5 16 5 A 55 I 40 rh ak 2L Bs 5%
12 h, 5 [R5 2 A4 E i A EE 3 AR

1.4 CCK-8 LA A0 Mu A7 TG 2 B 20 i A2
PAE B SX10* AN /FL AR B 0 v B, 4R J5 42270 31 96 FLAR
W AR S AEE AL, REE A — 2 FAL L AL
A AL, TE 15 5% 36 h B4 s
MRS HB IS, # FH TG I3 35 97 AR 2235 57 12 he 050
BEML AL, e R AR R 25 R, B 96 FLAk , ikt
FEIA 10 pl B9 CCK-8, ZEIEH A5 TR 1 h,
1450 nm &b A6 (optieal densit, OD) , I i 72 5
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5. YIS J1 (%)= OD fH-%5 141 0D
1B /O BE 2 i OD B -75 141 OD {E ) x100% o

1.5 Hochest 33258 kil 4HAEIH T 4HHLLL 10°
AW BRI AE 31> 24 LR, IEH 1592 36 h, 4
80% il A FH 5556 o e HRAS AL 1 2% 1A Ak 30 1 52 4
L5, AEBEE SR, 7 BV BE R 10 wg/ml ()
Hochest 33258 4% a5 76 37 “CI% & 4 g 10 min,
PBS #4571k et 07 8] B 96 i, AR 4
MOE I ICREI . FERABORE T, A4l b
BL3E B 10 A~ AN [] B0 BT X 35, i B US Tmage-Pro
Plus BIE 5 r R G4 T 5341, IF HIH530 10 4 A i 94
TR,

1.6  Western blotting A5l VEGF , Ang-2 £5
ek 25 em 3SR HARE A0 0, OF AR S 4
OB SROKE AR M R AT AL B SRS SRR (R, %
7 52 i G-250 Y& 0 vk 0 o AR A 1 B R
Western E[J 375 25 [ 5t I #F 1 AR I8 25 11 Jo 1 8 A
18 % B PCR 45,99 °C, 78 VE 5 min; VEGF il Ang-
2 1% 5 A DN 3 o A o 2R TN T P 9 R PR UK
(SDS-Polyacrylamide gelelectrophoresis, SDS-PAGE
L PAGE) . & 1335 H ECLAL2% & 6 g kil
I FH Bio-Rad BE X WUR R Gedfi 3k . f# H Quantity
One FRAF 53 #7254 B K BEAE o L 3 4R 45 W6 3 1) 45
H REUURE ST 3 UL TR , T R IR A,

1.7 RT-PCR A4 15 5 3L K VEGF , Ang-2
mRNA (335 AR 7] 65 48 118 9 106 W 20 B 17
RT-PCR A . cDNA 1yl 25 SR FR 20 pl, 8% 5k
FEYRAFAE-80 'Co I BIEAE TAYA RA
A, #AE GenBank H1iZ 5L A 19 mRNA J7 51 % 11 .
ERUEBI R AN 1 TR, R 454 : 94 °C-5 min
— (94 °C-30 s—57 C-30 s—72 C-30 s) X32 cycles—
72 °C-10 mino AT BR B U BRAE 154 2 X6 S 46 45 R 1Y
S0, N H] GAPDH S 9 2 Wy, 42 v K it 2 v
VEGF } Ang-2 B WG RE 5 N 2 W OGRS AR N
H LR AR R B . TR AR A R =H Y
P IR /N S FRIR R

x1 5lMF3
SR F/ T i Bl )]l

Ang-2 iz
(203 bp) T

5’-TGCACAATGGTCTCACGTTCTC-3’
5’-CAGCTCCCGTAAGTCAGATGTTG-3’

VEGF W 5’ -CGCCATTTTATTTTTCTTGCTGC-3
(250 bp) g 5’-CCCCTCCCAACTCAAGTCCA-3
GAPDH FW  5°-GGGGAGCCAAAAGGGTCATCATC-3’
(418 bp) T 5°-GCAGGTTTTTCTAGACGGCAGGT-3’
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1.8 Gil=#/#r  fHH SPSS 20. 0 4K {45 52 56
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25 2 B) L A8 I FH B R 2R O 22430, FH @ A 3 Ak B 4
LT3R, S 25 SR LA (s ) R , LA P<0. 05} 25 5t
EENIE -9

2 &% R

2.1 @M EIE A2 DM (LKD) B
7, CON ZHL (7% 200 J0 , 290 J6 o v A , M4 3% B, 4 5

{5 ELAR 2 A

TR

CON#1L
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By, A/ R ORI QI I DR s HY P 4L A4 40 i, 4i it
A MRS TR, A0 5 A 14 22 JURIR T
FR, 2 M5 005 0A S s HPC 21 B0 AR MO TR S A TE . ¢
O S (WL 1) s, CON ZH 40 i % e €, 52 249 5
W5, 4 M B 25 1E 3 s HYP 41 F1 HPC 20 W02 5] 24 Jfd
AR BIIE 45 45 01 540 305 40 B 53 25, 38 43 240 Ffd 0
T, A0M RS, T WL TN R e R A BOIR
AT WEZLRAEFAEAZ RN 2%

HPCZ1L

TE AR 8 R MO T N 3 AN AS LA, HY P 20 WLAN B 440 A ML U T, HPC 26 A6 33 Wl B A0 M 2534000 T 6 20 L 7

iR TA T Gl AR ] s & it 1 O

K1 BT A A

2.2 AR R NPT R CCK-8 A K
Hochest 33258 £l i 7 AN [R] A X HUVECs 4736 )
AT R (WL 2) .

R2 TFEERATE

20571 CONZH  HYPZH HPCH ) P
05 71 (%) 100. 00 53.00° 77.00" 39.51 <0.01
FIT%R (%) 4.30 25.30°  15.20" 99.23 <0.01

7 . 5 CON 1A [t aP<0. 055 HYP 4141 [ bP<0. 05,

2.3 VEGF.Ang-2E 755
I 5 7R S [R] A BT VEGF & Ang-2 7 14 3235 5%
(WLE2),

2.4  RT-PCR ¥ ] VEGF, Ang-2 mRNA [#] %
ik RT-PCRAGIAS [ 4L X} VEGF, Ang-2 mRNA i
ks (WK 3).

3 3 8

ARSI g ST T AU I P g 200 e e AR AR A5 1)

Western blotting

HUVECs & 8 55 37 2 4, WF 55 7 Bk & 10 Ak 28 %
HUVECs S &5 405 i AR- 9 76 F , I BLAFSE HXT Ang-2
I VEGF ik 152 . Sl A BAb U MRS R &
F14) Jo T P it AR N, AL AR 1) s 4 198 R 012 7
ML TT AR ST o8 45 25 2R 440 J 1975 0 I 7 =2 Bt i
0™ B P g A s LA 7, 3SR — R R PR
PEBGAEHLE] . B AL FE AT S AN A K A
U REAR AL 7100, X 22 T 85 B0 1 380 A= 7 AR R
P, X IR AFAE T 24 F0E s B 09 AR S0 Rk i 1
B A BTPE S B B 2aEse Y BeAk A HFATIA
Sk, i A A BT AR A ) A O T A A A A I
B,

TERRE ST B A A A RGE S 3l , VEC
WS R — A RV, VEGF 2 H FT 2 TA B B R i 4
M4 A RN F R R BB R s T R
i ) b 28 0T | B2 T B B A0 R R /0N B 5 4 B R 2
VEGF ik, v 2 5L g m A i S
VEC L) VEGF Z A& 45 & 42 HE VEC 4 FH , 34 hn fij 4
7 1R Y VA S SR 11 =% o S BT B o Lk e 2
“H SN VER DR S 5 | i f i
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418 bp
203 bp
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0.50 ¢
5 045 045 - ab
% 040 + 5 0.40 F
ﬁ 035 % 035 |
= 0.30 F ﬁ 030 F a
{0 025 F 2 025+
HL(BE{ 0.20 F ﬁ 020 F
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0.10 Z 010 | [

0.05 + 0.05 F

0 L 0 1 1 y
CONl HYP4L HPC4l CON#L HYPA HPC41

1.5 CON4 b # aP<0. 05; 5 HYP 4 He % bP<0. 01,
&3 VEGF.Ang-2 mRNA [k

Ang BUZE T I A A LAY 4 B L R A AR e RS aR W], VEGE W] LA Ang-2 23K 3 1M {1 2F 1M
FIHR K, Ang/Tie2 15 510 H A2 0485 AL A M A 52 86 B0 GESE T W& I VR R0 St o ad 57
PEM R ZE R, IE7E—E R LYRAN T VEGF I HUVECs (RS540 &, B4 VEC Bl & 452 455 , 10
AR BB AR SR AR T AR % RT-PCR 35 Al Western blotting 15 46 1l it 40IR 245 R 41
M Ang-2 LA LI VEGF 48 148 A iR 85 1 BN Ang-2 . VEGF 2 KRRk . 45 R BoR 7
(R ZE3R , DTS 5 I 5988 20 M 00 M A8 A i RE 77 . TE R IS 9 B 40 R VEGF T Ang-2 28 1 52 B IRK
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Ang-2 8 K] i 218 i

Zi LR i, il HPC, ff §t % VEC H VEGF .
Ang-2 M FE AW 8 EIE, 368 HPC ] )f %
HUVECs B8 #5147 , %F VEC A 834 H] . 1% N HPC
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