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(P<<0.01), iNOS.COX -2 K HO -1 ) mRNA £ EBWHRAN S HENF 45 F 2.3 M4h ik
WEH,HIEH 2HAY 3.23.2.26 F1 2. 86 (P W <O0.01); AZEHNMERIE S THESEBZELFTEE
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Regulatory role of hypoxia inducible factor — 1 in the changes of contraction of vascular smooth muscle cell
induced by hypoxia ZHANG Yuan, LIU Liang-ming » MING Jia, YANG Guang-ming, CHEN Wei. State
Key Laboratory of Trauma, Burns and Combined Injury, The Second Department of Research Institute of
Surgery, Daping Hospital, The Third Military Medical University, Chongqing 400042, China
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[Abstract] Objective To observe the regulatory role and mechanism of hypoxia inducible factor - la
(HIF -1a) in the contractile changes of vascular smooth muscle cell (VSMC) induced by hypoxia. Methods
Cells were divided into three groups: normal, hypoxia and oligomycin treated groups. VSMC and vascular
endothelial cell (VEC) were co - cultrued in Transwell models with the hypoxic time of 0, 0.5, 1, 2, 3, 4
and 6 hours respectively. The contractile response of VSMC to noradrenalin were determined by measuring
the fluorescent infiltraton rate in the lower chamber. The mRNA expression of HIF - 1a, endothelial — nitric
oxide synthase (eNOS), inducible - nitric oxide synthase (iNOS), hameoxygenase - 1 (HO - 1) and
cyclooxygenase -2 (COX -~ 2) were determined by reverse transcription — polymerase chain reaction
(RT -PCR). Results VSMC contraction was increased at the early stage of hypoxia with the 1. 53 - fold
increase at 0. 5 hour as compared to the normal group (P<C0.01), and decreased gradually at the prolonged
period of hypoxia with the drop of 30% at 6 hours as compared to the normal group (P<(0.05). Oligomycin
treatment significantly inhibited the increase of VSMC contraction at early stage, while improved it at late
hypoxic period with the 6 hours increase of 12. 8% (P<C0.05). HIF - la, iNOS, COX -2 and HO -1 mRNA
exhibited a time —dependent increase following hypoxia, and peaked at 6, 2, 3 and 4 hours respectively, they
were increased 1.62, 3.23, 2.26 and 2. 86 - folds as compared with normal group (all P<C0.01). iNOS,
COX - 2 and HO - 1 mRNA expression were fluctuated in the normal range following oligomycin
administration (all P>>0.05). Conclusion Hypoxia can elicit a biphasic changes of VSMC contraction, and
HIF - la seems to play an important role in the regulation of VSMC contraction induced by hypoxia by
regulating eNOS, iNOS, COX -2 and HO - 1 expression.
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F1 RT-PCRIMEGIHEREEH
.Table 1 Primers and condition of RT -~ PCR

PR GEKE A IR

~ Ik
bt )
i Fir BE(bp) ECC) EG)Y HOK)

HIF - 1a 5 - GGTGCTAACAGATGATGGTGAC -3 5'-GGCTCATAACCCATCAACTCAG - 3’ 498  56.0 45 34
eNOS 5'~-CTGCTGCCCGAGATATCTTC - 3/ 5'-CAGGTACTGCAGTCCCTCCT - 3 230 580 30 34
iNOS 5~ AGCATCCCAAGATACGAGTG - 3’ 5~ GGACCAGCCAAATCCAGT - 3 314  °55.5 30 34
HO-1 5~ GGTCCTGAAGAAGATTGCG - 3 5 -GAGGGACTCTGGTCTTTGTG ~ 3’ 258 54.0 30 30
COX -2 5'- ACGCCGACATTCCTGACA - 3' 5'~GGGCAAAGAATGCGAACA - 3' 400 56,5 45 34
8- actin 5'- CACCCGCGAGTACAACCTTC - 3’ 5~ CCCATACCCACCATCACACC - 3’ 207  56.0 30 30

W AR RN 94 C EMBEK R 72 C '

R2 BREX VSMC WK MERHHE L)
Table 2 Influence of hypoxia on VSMC contratile reaction(x=+s)
@y - EBREOh e 0.5h BRE1h BE2h BE3h BE4Lh A 6h

BB (25.40£1.200% % (28.0443.1D%*  (26.69£1.86)%*  (20.04£3.18)% (15 11+4.55%  (16.22+1.01)%  (12.924+0.62)% *
BEH (144040, 600 % (10,7142, 1D% "2 (13. 46+ 2.0 %2 (12.78+1.25) %2 (12.7943.060%  (17.4841.41) %2 (14.5840.14) % 2

HNH K8 3842.28) % 5 NHHE: * P<T0.05,*P<<0.01; HEEHHE 5 P<0. 05,7 P<0. 01

2.2 HIF - 1a,eNOS,iNOS,HO - 1, COX - 2
B—actin#] mRNA Rk H A (B 1~6) : T[]
BYFEK: , B4 HIF - 12.iNOS.HO - 1.COX -2
mRNAREWE ., 35 F 4~6.2.3 fl 4 h A,
FEESH A NAHE 1.62,3.23,2.26 F 2. 86 £
(P #H<0. 01 A AR N TRERAEHFFESR
EEANES, 5 NAERERLLEIIFE L. eNOS
TEBREAREME  HEXAZ 1 h ANAK 1. 14
AR RS N H LB LR E 4.
Marke;*w};&? 0 (34.}5({]1““ 2 3 4 6
B&iéﬁgw aﬁzu -

L. I
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o« P e 5 ok kot B )
B 1 S4B - actin mRNA #931% (207 bp)

Figure 1 Expression of § ~actin mRNA after hypoxia(207 bp)
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Figure 2 Expression of HIF - la mRNA after hypoxia(498 bp)
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B3 HREJS eNOS mRNA f9% 35 (230 bp)
Figure 3 Expression of eNOS mRNA after hypoxia(230 bp)
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Figure 4 Expression of iNOS mRNA after hypoxia(314 bp)
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N ¢ 05 1 2 3 4 6
f E R (D)

.5 N HE . P<C0.05,% P<C0.01;
i@ M . P<0.01

B 5 SR4/5 HO -1 mRNA fIRi% (258 bp)
Figure 5 Expression of HO ~ 1 mRNA after hypoxia(258 bp)
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B (D)

H:5 N B P<0.05," P<0.01;
5 A A H B A P<0. 05, P<C0. 01
M6 545 COX -2 mRNA HIFEiA (400 bp)
Figure 6 Expression of COX -2 mRNA after hypoxia(400 bp)
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