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Protective Effect of Metformin on Injury of Human Umbilical Vein Endothelial Cells

Induced by Anoxia/Reoxygenation

LU Qian, BAI Peng, ZHOU Rong, BIAN Yun- Fei, CHAI Chan-Juan, and ZHU Guo-Bin

( Department of Cardiology, the Second Affiliated Hospital of Shanxi Medical University, Taiyuan ,Shanxi 030001, China)
[KEY WORDS] Metformin;  Anoxia/Reoxygenation; Human Umbillcal Vein Endothelial Cell;  Nuclear Factor-

«B/p65
[ ABSTRACT ] Aim To investigate the effects and possible mechanism of metformin (Met) on anoxia/reoxygenation
(A/R) injury in cultured human umbilical vein endothelial cells (HUVECs ). Methods HUVECs were cultured and

anoxia /reoxygenation model was set up, then randomly divided into 5 groups :the control group, A/R group, A/R + Met (0. 1
mmol/L) group, A/R +Met(0.5 mmol/L) group, A/R + Met(1.0 mmol/L) group. The apoptosis rate of HUVECs was
detected by flow cytometry. The mRNA expression of nuclear factor kappa B/P65( NF-kB/P65) was quantified by real-time
PCR (RT-PCR) and the supernatant concentrations of intercellular adhesion molecule(ICAM-1) and tumor necrosis factor-o
(TNF-a) were detected by enzyme linked immunosorbent assay (ELISA). Results Compared with control group, ap-
optosis rate of A/R group was increased( P <0.05) , the mRNA expression of NF-kB/P65 was increased significantly in A/R
group, the concentrations of ICAM-1 and TNF-« were improved (P <0.05). However, compared with A/R group, cell ap-
optosis rate was decreased in groups treated by metformin(P <0.05). The mRNA expression of NF-kB/P65 was decreased
significantly and the concentrations of ICAM-1 and TNF-a were reduced in metformin pretreatment groups(P <0.05).

Conclusion Metformin may protect HUVEC from A/R injury and its mechanism may be related to downregulation of NF-

kB/P65 gene expression and the inhibition of the release of inflammation factor ICAM-1 and TNF-o.
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Bk R R MR R & B 1 442 2 ] 5 AnnexinV-FITC
HARMAA W EERIEEN A,
1.2 #HRatEFRSE XS A

HUVEC F 4 10% i 4 & 89 DMEM 3% 5= 2 7
37°C 5% CO, . 100% 15 JE th 5 45 v % A 5=, 3%
8 HUVEC 44 5 4. % B4 A/R 4 A/R +0. 1
mmol/L — H WAL A/R +0.5 mmol/L = ¥ X Al
4 A/R+1.0 mmol/L — B/ WALA, *FE4.EH
BR FEAEMTR, A/R H Ao Nk 5% 2
h, B¥NE AW, B HHENE ¥ B (5%CO,,
37C)TIBE2h, THWA.MEULKEHRO.1,
0.5.1.0 mmol/L — ¥ WAl 5 HUVEC # [ % & 12
h,Z E#ATHEAL AT,
1.3 A/R BRI HIME

K Esumi £ sy ok BA AR E
A, BE R 4 R . 137 mmol/L NaCl, 12 mmol/L
KCI, 0.49 mmol/L MgCl,, 0.9 mmol/L CaCl,, 4.0
mmol/L HEPES, 10 mmol/L Jit & % % ## ,20 mmol/L
LB, pH =6.2; & F A 40 5 F A, K 50 B A
B FR e £ IR, RN E R4 F (5% CO,,
95%N,,37C) % %2 h, BHRNEER, BHHE

NIE# B4 (5%C0,,37C) TEH 2 h,
1.4 TR BB AR T4 f o = %

W £ 4 FE 4T 6y 48 f, Al Binding Buffer #| % 500
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A S pL, BRERA, ERBE L TIHEF 1S min f&
EALAR
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GGC CCG ATT TC-3', T 5'-TGG CAA CAA TAT
CCA CTT TAC CAG-3'A # 3 # F . 95°C 30 5,95C
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Figure 1. The apoptotic rates examined by flow cytometry

F1. FEHOCNARBTE(x+s5,n=4)
Table 1. Apoptotic rates of cardiomyocytes in different groups

o 4 P
Xt R 2] 2.04% +0.42%"
A/R#H 49.48% +1.53%

A/R +0. 1 mmol/L — H XUARZH
A/R +0.5 mmol/L — HI XA
A/R + 1.0 mmol/L —F XKL

19. 14% +2.34% ™"
15.56% +1.28%*
37.08% +1.62%

a i P<0.01, 5% A HE ;b N P<0.01,5 A/RAHK ;c HP<
0.05,5 A/R +0. 1 mmol/L — F SUIR4L Lb%E;d P <0.05,5 A/R
+0.5 mmol/L I BUIKLL L #se B P <0.05,5 A/R +1.0 mmol/L
U H g,

2.3 ZHXALXY A/R $#i{5F NF-kB/P65 mRNA F&ix
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ZHIN K- BB (P <0.05) T A/R +1.0 mmol/L

A JXIBAH B A/R4H,C N A/R +0. 1 mmol/L —FXUIRZH ,D ¥ A/R +0. 5 mmol/L — F UK
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Figure 2. Comparison of NF-kB/P65 expression among dif-

ferent groups(x +s,n=5)
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Fz 2. BHLFETED TNF-a 1 ICAM-1 iKE (x £5,n=5)
Table 2. Concentrations of TNF-a and ICAM-1 in superna-

tant among different groups

7y #H TNF-a(ug/L)  ICAM-1(ng/L)
X HRZH 1.28 +0. 09" 2.14 +0. 16"
AR 3.25£0.15%  5.39 £0.20%
A/R +0.1 mmol/L HIXUIMAL  2.04 £0. 14"  3.65 +0.21%*
A/R +0.5 mmol/L ZH XN 1.83 +0.11*  3.39 £0. 13
A/R +1.0 mmol/L —H UKL  2.51 £0.16*  4.63 +0.08%

a iy P<0.01, 5% B4IELE ;b o P <0.01,5 A/R dHH#K ;¢ h P <
0.05,5 A/R +0. 1 mmol/L ZH XKL L% ;d h P <0.05,5 A/R
+0.5 mmol/L —HI XUIM4L L5 ;e P <0.05,5 A/R +1.0 mmol/L
IR H
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o JCAM-1 RAE K F3RE, FE T WA MMM T,
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1Y 5% S TNF-ao \ICAM-1 % E PRl R I8 498 b | 4
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/b TNF-ao \ICAM-1 4 SE R~ A ke, AT X6 5t i -
TR0 TR B0ML A R A g 1 B B AR AP PR
I Ah, T8 1k A [A] He B By = OB 1 AL B S 0.5
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