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Effect of liraglutide on umbilical vein endothelial cells in high glucose environment
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Abstract: Objective To study the protective effect of liraglutide on oxidative stress injury of human umbilical vein
endothelial cells (HUVECs) in high glucose environment to provide new ideas for clinical prevention and treatment of
diabetic cardiovascular and cerebrovascular complications. Methods HUVECs were cultured in vitro for experiment and
were divided into normal control group ( NC group, medium sugar concentration 5.5 mmol/L) , high glucose injury group
(HG group,medium sugar concentration 45 mmol/L) , high glucose + liraglutide group that was divided into five subgroups
according to different liraglutide concentrations( HG and 5,10,25,50 and 100 nmol/L liraglutide ) . The effect of liraglutide
on the proliferation of normal HUVECs was detected by MTS method , and the cell viability in each group was measured by
MTS method. The activity of superoxide dismutase (SOD) and the content of malondialdehyde ( MDA) were measured
respectively by water soluble tetrazoliums salt( WST-1) method and TBA method in each group. Results (1) MTS results
showed that the liraglutide of different concentrations (5,10,25,50,100 nmol/L) had no effect on the proliferation of
normal HUVECs ( F =0.244,0. 103 ,all P >0.05) after HUVECs were cultured in vitro for 24 and 48 hours. At the same

period, the cell viability of HUVECs in HG group was significantly lower than that in NC group,but it increased after co-
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incubation with different concentrations of liraglutide (25,50 and 100 nmol/L) and high glucose medium ( F = 10. 349,
23.249,all P<0.01). (2) After HUVECs were cultured in vitro for 24 and 48 hours, SOD activity in HG group was

significantly lower than that in NC group. When liraglutide concentration was 25,50 and 100 nmol/L in high glucose
medium,SOD activity statistically increased compared with HG group ( F =92. 170,167.720,all P <0.01). At the same

time , MDA content in HG group was significantly higher than that in NC group and decreased when liraglutide was added to

high glucose medium. MDA content statistically decreased when the concentrations of liraglutide were 25,50 and 100 nmol/

L compared with HG group( F =37.670,125.300,all P <0.01). Conclusion Liraglutide can reduce the injury of high

glucose to HUVECs by improving the oxidative stress state of HUVECs caused by high glucose.

Key words: High glucose environment; Human umbilical vein endothelial cells; Liraglutide; Oxidative stress
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TR, DRI AT o2 384477 , B SOD 34 vl LAAE Ay 4

o249, | F¥E+100nmol/LFHI B RHUVECS 10X

¥ :2a: IE 3 HUVECS( x 10) ;2b: B FRES F HUVECS( x 10) ;2¢: E5F + 100 nmol/L FIFL k2L# T HUVECS( x 10) ,
2 FRERRSE T HUVECs 40 M 2548 b B e B2 AR JIK (100 nmol/L) X HER2 w51 B b Aele B T L



888 Hr = I RFST 2019 457 HE5 32 %45 7 ] Chinese Journal of Clinical Research,July 2019, Vol. 32, No.7

M EALAE 7 45 b s MDA 2 1 rh 200 e A1k 2
o7 e AR, F s S AL AT R LR I [ 3
(1355 A U T o A PR 2, AT IV 43 52 e 400 i 40
BIIRORERE . A SR A R R, iSRS 3% 24 h
B 2I%EFE 48 h, HG HHUVECs N SOD 5% P 1445 [6] —
s i) % L % R 4EL I S R g, T HG 441 8 N MDA
i A — I ) B NC 4B b T B R T
HUVECs 5t 401k AE J1 0855 . 01k B bt S Ak 1k 2 26 i |
SEAC RO Th i o T 76 e 37 5 v AR i 4
JEJG , 40 P B PR AL R SOD 35 H1 T, Ak = B
B AR MDA 5 W, B0 A 306 Bk AT LUE
o A PR T PR B 20 P A U Y

T8RS TR R AR DAY 77 £ T o 0 2 R k-1
(GLP-1) 45 i 2 R , KSR GLP-1 45y —Fh iz U5t
PRI, BR T EL A 4 A e R R A T, L
HAT O MR, 3F ELBC R R4 4 AT LA S T
HREE AT Bl " Rk R R ik
TAYT 5 9 DM 4 5600908 58 35 1 A S A B A
Xt B W] IR . Shivaki 2570 % B, F 47 & kAT L
J TNF-o %55 HUVECs 7 A= 3% P4, EL AT LA sl
24 L ORI P — A R B R ( NADPH)) 48 AL 14
3K, AT 56 461 107 35902 I, 7 281 40 A 47 1 1
A S TRIE A A P T L 5 400 6 4 A 7 B
Sk 3906 e B 5 B9 HUVECS 3% 1, % 9t e e |5l
F A0 A5 075 , 33X A7 AR I8 PR 8 IR 9 33 DML 0o i 1
I SR T 2 S S R

&% ik

[1] WHO(2016). Global Report on Diabetes [ EB/OL]. World Health
Organization [ 2018-09-27 ]. https://apps. who. int/iris/bitstream/
handle/10665,/204871/9789241565257.

[2] Vos T, Flaxman AD, Naghavi M, et al. Years lived with disability
(YLDs) for 1 160 sequelae of 289 diseases and injuries 19902010
a systematic analysis for the global burden of disease study 2010
[J]. Lancet,2012,380(9859) :2163 -2196.

(3] PERWC, B SO, 42574, 55, 2 BOBE DR & I 3l Dk ok A A Al
MG A R R 25 W 1 & R SRR [T . P IR A A,
2017,25(6) :481 —492.

(4] BESCW] 223 AR A7 S, 4. T 2 BB PR A0 48U o LW
L GILRLT]. 250 PP,2016,13(7) 25 - 12.

(5] B0, W B, Bk, 5. eV i W A MBE bk 7 B2 40 i i NO
BRI K AE FIBLA (], o B K2 4 i BE 27 i, 2010, 35
(4):295 -300.

[6] Xiao XH,Dong YY,Zhong J, et al. Adiponectin protects endothelial
cells from the damages induced by the intermittent high level of glu-
cose[ J]. Endocrine,2011,40(3) :386 —393.

[7] Azuma K,Kawamori R, Toyofuku Y,et al. Repetitive fluctuations in
blood glucose enhance monocyte adhesion to the endothelium of rat
thoracic aorta[ J]. Arterioscler Thromb Vasc Biol,2006,26 (10) :
2275 -2280.

[8] Menegazzo L, Albiero M, Avogaro A, et al. Endothelial progenitor
cells in diabetes mellitus[ J]. Biofactors,2012,38(3) :194 —202.

[9] Chamberlain JJ, Rhinehart AS, Shaefer CF Jr, et al. Diagnosis and
management of diabetes: synopsis of the 2016 american diabetes as-
sociation standards of medical care in diabetes[ J]. Ann Intern Med ,
2016,164(8) :542 - 552.

[10] FAVEHE, AR, 2R, 55 NP K 40 i s AU 7 b 2
ELI]BrRERIR R4 ,2016,39(5) :555 - 559.

(11] o ARWELr Bke ==, 55 NJBF Ik N B2 40 M i MR 1 o 3 4
FEBIEAMEELT]. R BER R 741r,2000,26 (1) :26 - 28.

[12] Ross R. The pathogenesis of atherosclerosis: a perspective for the
1990s[ J]. Nature,1993,362(6423) :801 —809.

(13] EAZ, L RS o B A Bt 0 B s ok ok AR AL 1) 7 1
HLEIWFFE LI [T]. 285 2Y,2012,16(5) :564 - 567.

[14] TIwata M, Miyashita Y, Kumagai H. Seasonal variation of endothelium-
dependent flow-mediated vasodilation measured in the same subjects
[J]. Am J Cardiovasc Dis,2012,2(2) :111 - 115.

[15] Brownlee M. The pathobiology of diabetic complications: a unifying
mechanism[ J]. Diabetes,2005,54 (6) ;1615 —1625.

[16] Weidig P, McMaster D, Bayraktutan U. High glucose mediates pro-
oxidant and antioxidant enzyme activities in coronary endothelial
cells[ J]. Diabetes Obes Metab,2004,6(6) :432 —441.

[17] Piotrowski K,Becker M, Zugwurst J, et al. Circulating concentrations
of GLP-1 are associated with coronary atherosclerosis in humans| J ].
Cardiovasc Diabetol ,2013,12.117.

(18] AffdE R, A 25 ARSI S oA R ()] IR 2y
SP%,2018,27(7) :534 - 537.

(19] Bz, 354 M. R0 G O B R 6 I 56005 B8 3 I T 3R
BEsmawtoe [J]. O 40 B v6 AR (52 R AR ) , 2018 (5) : 45
—-47.

[20] Shiraki A, Oyama J, Komoda H, et al. The glucagon-like peptide 1
analog liraglutide reduces TNF-a-induced oxidative stress and in-
flammation in endothelial cells[ J]. Atherosclerosis,2012,221(2):
375 -382.

WFmHHA:2018 - 10 -27 {EEIEHHA:2018 ~11 -20 #4REE: 7Kk



