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Abstract

Objective: To study the effect of resveratrol (Res) for improving the angiogenesis in human umbilical vein endothelial
cell (HUVEC) at Cocl, induced hypoxia condition in vitro.

Methods: The HUVEC were cultured in 5 groups, (D Control group, the cells were cultured with high glucose (<4500 mg/L)
DMEM, @ Hypoxia group, cells cultured with CoCl,, @ Blocker group, cells cultured with CoCl,+1.Y294002, @ Medication
group, cells cultured with CoCl,+Res at different concentrations, &) Hypoxia+medication+blocker group. HUVEC proliferation
was detected by CCK8 assay, the protein levels of hypoxia—inducible factor-1 a (HIF-1 o), vessel endothelial growth factor
(VEGF), protein kinase B (Akt) and p—Akt were examined by Western blot analysis, HIF-1 a expression was measured by
immunocytochemistry, cell migration rate was studied by transwell chamber method, and cell angiogenesis was examined by

tube formation test.
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Results: (D By CCK8 assay, for HUVEC proliferation, Hypoxia group and Medication (0.1, 1, 5, 10 umol/L) group had
increased A490 level than that in Control group, and A490 level in Medication (1, 5 umol/L) group was higher than that in

Hypoxia group, all P<0.01. @ By Western blot analysis, HIF-1 o, VEGF, p—Akt protein expression significantly increased in

Hypoxia group than that in Control group, all P<0.01. HIF-1 a, VEGF and p—Akt protein expression increased in Medication

(5 pmol/L) group than that in Hypoxia group, all P<0.05. HIF-1 o, VEGF, p—Akt protein expression were similar in Blocker

group, all P>0.05. 3 By immunohistochemistry, HIF=1 a was positive in Hypoxia group, and strongly positive in Medication

(5 pmol/L) group. @ By transwell chamber method, cell migration rate in Medication (5 pmol/L) group was higher than that

in Hypoxia group, P<0.01. (® By tube formation test, the angiogenesis in Medication (5 pmol/L) group was more than that in

Hypoxia group, P<0.01.

Conclusion: Res may activate Akt pathway, aggregate HIFF-1 o and therefore, improve the angiogenesis in HUVEC in vitro.

Key words Resveratrol; Hypoxia—inducible factor—1 o ; Vessel endothelial growth factor; Protein kinase B; Angiogenesis
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AHMERIE AR N B2 4R AR ( human umbilical
vein endothelial cell, HUVEC ) )T EMER B = Y4E
17 (American type culture collection, ATCC)
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), BUR + I RE +1.Y294002 (23R ).
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WO DE 2 I, EMIERAA 24 h 5, BEWHI4mA
L.Y294002 24 5K 10 umol/L 555 1 h; 254 mA
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Pk B AR T RCH 3588 0 24 FLAlh, fE
S AN dl b BEsE fe, BUbSA S, ST 2
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&) 1.089 +0.032°
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5 pumol/L 1.366 +0.024™*
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A HIF-1o . VEGF., p-Akt 55 [1 3 ik Bk (P
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HIF-1a . VEGF. Akt. p-Akt FE AN (FAEALN n=3)

B I N HIF-1 o« FHPERE,
o5 AR 0 BT 4. B K AZ N HIF-1 o 3
RIS, BEEREEA; WA (ERERE
45 umol/L )« LT A% N HIF-1 o 58 PHER L,
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RAFHFHET -1a 1.000 + 0.000 1.298 +0.013" 0.979 +0.050* 2.079 £0.077%* 1.067 + 0.044
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TE: SIEW 4L "P<0.05; SHUA4IH *P<0.05 **P<0.01
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Y o ‘Bl s HIH 25 222 X (P>0.05 ). A 4
$ g ¥ v ‘w
- ]
w5 smewa’ o
e #... .-‘ -
Y :
L:! |
i o #I
i o SR

B2 S A A (2 = B BRSNS Rk
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( phosphatidylinositol 3-kinase, PI-3K ) /Akt i #3400
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I A8 A R PR gl 2 7 Bl A7) B I3 L ey 40 T8 11
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T A 1ETERY HIF-1, S8 2042 a7 Z R0
Hist, HIF-1 #EkE(E S0, 5 VEGES © Bty
SRAHE AR, WY VEGF 35T . VEGF &—
P2 45T B RN AL Y B ZLA T N7, VEGF 5%
AERG, (RUEN R A28 . B5H, SBUmE B
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Ao BEAERFR RS S5 0F T HIF-1 o AT {23 I
AT, T HIF-1 o 58] LAVE A 915 R0 gk
Tt VEGF i3k ¥, ARFS s AT T =
B A AT DL s FE HIF-1 o TR VEGE B3
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PI-3K/Akt 1 #% 7] DL BF HIF-1 o 2 H 45 A",
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