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Protective Effects of Grape-Seed Proanthocyanidin Extract against High
Glucose-induced Injury in HUVEC-12 Cells via Nrf2/ARE Pathway
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Abstract : The objective of this study is to explore the protective effect and mechanisms of grape seed proanthocyanidin
extract (GSPE) against oxidative stress of HUVEC-12 cells induced by high glucose. HUVEC-12 cell model induced by
high glucose was established. The proliferation of HUVEC-12 cells were evaluated. The levels of reactive oxygen species
(ROS) ,lactate dehydrogenase (LDH) and superoxide superoxide dismutase (SOD) were assayed. Both mRNA expres-
sion levels and protein expression levels of Nrf2/ARE signaling pathway related genes were detected. The results showed
that GSPE intervention can improve the antioxidant capacity of HUVEC-12 cells significantly, decrease the ROS levels in
cells induced by high glucose ,improve the SOD activity and the cell vitality in a dose-dependent effect (P <0.05). The
analysis showed that GSPE can also increase the mRNA expression levels of Nif2 , GSH-Px, HO-1,~y-GCS,NQOI and
protein contents of HO-1,NQO1. The results indicated that GSPE may protect against the oxidative damage of HUVEC-
12 cells induced by high glucose via the activation of Nrf2/ARE signal pathway.
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Table 1  Primers for real-time PCR analyses

A IHF5(5'—3") YK R

Gene Primer sequences (5'—3") Product size (bp)
F:TCCTATGCGTGAATCCCAAT

Nrf2 R:GCGGCTTGAATGTTTGTCTT 103 bp

F:GAAGTGCGAAGTGAATGG
R:TGTCGATGGTACGAAAGC

F:GGGCTGTGAACTCTGTCCAAT
HO-I R:GGTGAGGGAACTGTGTCAGG 162 bp

224 bp

F:TGGATGATGCCAACGAGTC

¥-GCS R:CCTAGTGAGCAGTACCACGAATA 185 bp
F.TTCTGTGGCTTCCAGGTCTT

NQot R:TCCAGACGTTTCTTCCATCC 1L 1

CAPDH F.TGACGCTGGGGCTGGCATTG 154bp

R:GCTCTTGCTGGGGCTGGTGG

*2 SR GSPE FHix HUVEC-12 4AaiE RN (n =3, 5 +5)
Table 2 Effect of GSPE on cells viablity in HUVEC-12 cells exposed to high glucose (n =3 ,x +s5)

ol BRI IEH A H 3
Group Dose (umol/L) % of CON
1EH# 40 Control group - 100
i BE4H High glucose group - 51.26 +7.33%
GSPE IG5 4] GSPE-L 10 62.78 +6.25"
GSPE 3|4 GSPE-M 20 70.26 +7.21°*
GSPE = 7441 GSPE-H 40 82.32+5.53* ~

T SRR, * P <0.05," * P <0.01; 5IER4LHE,™P <0.01,
Note : compared with HG group, * P <0.05, * * P <0. 01 ;compared with control group,™ P <0.01.

BOEH I B (P <0.01) , T 10.20 40umol/ 2.2 GSPE Xf#&% & ® LDH 7k ERI 00

L GSPE 5 @l 3k [ 1 F 9 HUVEC-12 £ g 3% 2L LDH 7K P 5 GE 5 4 8 % T (P <
T R T EMIAL(P <0.05,P <0.01), S55UL  0.01) 5 5 RSB, GSPE i @il 4l LDH A
#2. (A5 H B G (P < 0. 05-0. 01 ), EL{EG 30 ek 41 47

FIRB R (P >0.05), 455033,

£3 SHER GSPE FHixt HUVEC-12 4AIA9 LDH ROS 7K F R SOD &R RM (n=3,x =)
Table 3  Effect of GSPE on LDH release, ROS activity and SOD activity in HUVEC-12 cells exposed to high glucose(n =3,x )

Gy R LDH( % IEH2H) ROS(% IEH4) SOD §ifi Pk
Group Dose (umol/L) LDH (% of CON) ROS (% of CON) SOD activity (U/mg)
TE# 4 Control group _ 100 100 1.79 £0.16
F B4 High glucose group _ 254.46 +25. 54" 235.36 +20. 14™ 0.87 +0.13%
GSPE {i%51H4 GSPE-L 10 205.15 +14.23 186.27 £19.32* 1.18 £0.34*
GSPE 4 GSPE-M 20 184.17 £20.15* 170.39 £18.85 1.50 £0.16*
GSPE #5744 GSPE-H 40 128.86 £18.46* * 125.64 £17.84* * 1.72£0.21* *

T SRl Ee, * P <0.05, " " P <0.01; 5IER4LHE, ™ P <0.01,
Note : compared with HG group, * P <0.05, * * P <0. 01 ;compared with control group,* P <0.01.

2.3  GSPE 4RI ROS 7k EF0 SOD & 14 1 240 7 12 21 BB BA 08 /D M S 19 ROS 7K T - 1 58
HIE WA i, S ROS KB &, SOD Hii J3 (P <0.05-0.01) , H GSPE =5 & 21
SOD Ji M R (P <0.01), 1fi GSPE AR b/ fEFHESR. 45RWEE3,
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Fig. 1 The mRNA expression of Nrf2, GSH-Px, HO-1, -

GCS and NQO1 in HUVEC-12 cells exposed to high
glucose analyzed by RT-PCR
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Fig.2  The protein content of HO-1 and NQOI in HUVEC-
12 cells intervened by high glucose and GSPE ana-
lyzed by enzyme-linked immuno sorbent assay

T SR HL, P <0.05, " P <0.01

Note : compared with HG group, * P <0.05, * * P <0.01
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