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[ ABSTRACT ] Aim To investigate the expression of vascular endothelial growth factor receptor-2 ( VEGFR-2) and
signaling pathways downstream in endothelial progenitor cell (EPC) treated with procyanidine under the environment of
high glucose. Methods To isolate rat bone marrow EPC with Ficoll density gradient centrifugation, the proliferation
and oxidative stress production was respectively detected using spectrophotometer and enzyme standard instrument in control
glucose group (5.5 mmol/L glucose + 25 mmol/L mannitol) and high glucose group (30 mmol/L glucose). To detect
the proliferation of the EPC treated with various concentration of anthocyanins in different time points, in order to select op-
timum concentration of oligomeric proanthocyanidin (OPC) (30 mg/L). Tube formation capacity was respectively detec-
ted using Matrigel matrix in four groups, including control glucose + OPC group, control glucose group, high glucose + OPC

group and high glucose group. Finally malondialdehyde (MDA) value and protein expression of VEGFR-2, p-AKT, nu-
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clear factor-kappa B (NF-kB) and inhibitor kappa B-a.(TIKB-a) was respectively detected in the 1, 3, 5, 7 days. Re-
sults Compared with control glucose group, the number of cell apoptosis and oxidative stress production were more in high
glucose group.  Tube formation capacity had no obvious difference between control glucose + OPC group and control glu-

cose group. The number of tube formation in high glucose + OPC group was more than high glucose group. In control
glucose group, the protein expression of VEGFR-2, p-AKT, NF-kB, IKB-a and oxidative stress production had no statisti-
cal differences in EPC treated with OPC in 1, 3, 5, 7 days.

cantly reduced, while the protein expression of VEGFR-2, p-AKT, NF-kB obviously increase in EPC treated with OPC in

In high glucose group, oxidative stress production signifi-

1, 3,5, 7 days, excluding the protein expression of IKB-a. Conclusion OPC can alleviate oxidative damage of EPC

affected on high glucose, and improve expression of VEGFR-2, and activate its downstream pathway to promote EPC prolif-

eration.
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Figure 1. Morphological changes of endothelial progenitor cells at each time point
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Figure 2. EPC were identified with Dil-ac-LDL and FITC-UEA-1 double staining ( x200)
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Table 1. EPC proliferation detected by CCK-8 in different

glucose concentration group (x +s)

7 #H 1K 3K 5K 7 K
EEBEA 0.76 £0.03 0.92+0.03 1.50+0.16 2.25+0.30
EBEA 0.37 £0.03° 0.320.01% 0.24 +0.03* 0.18 +0.03"

ah P<0.05, 51E# M4 b,
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Table 2. MDA change of EPC in different glucose concen-
tration group (x +s,umol/L)

| 1 X 3K 5K 7K
FHEBEH  0.66+0.02 0.71£0.01 0.70+0.02 0.69 +0.01
[ 1.28 +0.20* 3.44 +0.16* 4.02 +0.19* 4.58 +0.16*
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Table 3. EPC proliferation in different OPC concentrations (x +s)

I ] 0 mg/L 10 mg/L 15 mg/L 20 mg/L 25 mg/L 30 mg/L 35 mg/L 40 mg/L
1K 0.29+£0.02 0.32+0.03 0.34+0.04 0.36+0.01 0.36+0.02 0.46+0.01 0.44+0.02 0.42+0.02
3R 0.31£0.01 0.31+£0.02 0.36+0.02 0.37+0.03 0.37+0.02 0.43+0.03 0.42+0.01 0.41+0.03
5K 0.28£0.03 0.33+£0.03 0.33+0.03 0.38+0.03 0.35+£0.02 0.44+0.02 0.42+0.03 0.41+0.02
UPN 0.26+£0.03 0.32+0.01 0.35+0.03 0.37+0.02 0.36+0.01 0.42+0.02 0.41+0.03 0.42+0.01
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4. ZHEPC i MDA iRETW (% =5, umol/L)
Table 4. MDA change of EPC in different group (x +s,pmol/L)

KPR AL BT (P <0.05:%4)

a5 A 1K 3K 5K 7K

IEFBE + OPC 4 0.74 £0.02 0.83 +0.02 0.91 +£0.01 1.04 +0.06
IE R 0.74 £0.01 0.85 +0.01 0.89 £0.02 1.06 £0.10
=B+ OPC 41 0.85 +0.01° 1.50 £0.02° 1.96 £0.09* 2.19 £0.18*
g 1.25+0.12 3.25+0.11 3.55+0.15 4.56 £0.14

ah P<0.05, 5@ g,
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Figure 3. Protein expression changes of VEGFR-2, p-AKT, NF-
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Figure 4. Angiogenesis experiment ( x200)
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PI3K/AKT/NF-kB S5 5 A )12 () 8 45 4 34
FI5 i , VEGFR-2 5 #H R Bie A4 45 4 B0 e As
S, BT AKT RE R IL Z R sk 1
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