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Effect of Lycopene on the Function and Mechanism of Human Peripheral Blood

Endothelial Progenitor Cells Cultivated in High Concentration Glucose
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Abstract: The objectives of this study were to investigate the effects of lycopene on migratory, adhesive, tube formation
capacity and the activity of p38 mitogen-activated protein kinase (p38 MAPK) of endothelial progenitor ceils ( EPCs)
with high concentration of glucose and to explore the protection mechanism of EPCs of human peripheral blood by lyco-
pene. Mononuclear cells (MNCs) were isolated from endothelial progenitor cells of human peripheral blood by Ficoll
density gradient centrifugation, cultured and identified. The third generation of EPCs was incubated with high concentra-
tion glucose (33 mmol/L) and with lycopene plus high glucose. EPCs migration was assessed with MTT assay and modi-
fied Boyden chamber assay. EPCs adhesion assay was performed by replating those on fibronectin-coated dishes,and then
adherent cells were counted. Tube formation activity was assayed by matrigel network formation assay. Western blot assay
was used to analyze phosphorylated and non-phosphorylated p-38 mitogen activated protein kinases ( MAPKs) protein
expression. The results showed high concentration glucose attenuated migratory, adhesive , capacity of EPCs and increased
phosphorylation of p38 MAP kinase. Lycopene improved function of EPCs to high concentration glucose through inhibi-
ting p38 MAP kinase pathway,which was one of mechanisms responsible for protecting EPCs.
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Fig. 1  Characterization of EPCs under laser-scaning confocal microscope ( x200)
A:Dil-acLDL 4f4  B.FITC-UEA-I §¢f4 C.FITC-UEA-I fiI Dil-acLDL XU %,
Dil-acLDL staining FITC-UEA-I staining Dil-acLDL staining and FITC-UEA-I staining
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Table 1  Effects of lycopene on the functions of EPCs(n =15, X+ s)

R
Adhesion
(cells/ x200)

2H 51
Group

I UNER
Migration Tube formation

(cells/ x200) (tubules/ x 100)

Normal control group
HG group
10 pg/mL lycopene group
30 pg/mL lycopene group
50 pg/mL lycopene group
SB203580 group

147.28 +11.13*4
85.83 +9.5344
91.46 £9.3744
117.08 £12.02* 2
95.26 £8.78 * 244

105.19 £13.75* A4

144,15 £15.48 %4
36.23 +9.5044
70.51 £10.89 * 44
112.86 £9.95* 2
103.25 +13.34* 24

111.75 £12.19* 4

14.63 £2.87*4
0.20+0.4124
4.74 £2.71 704
10.86 +3.43 %2
5.79+1.87 44

7.59 £2.30 A4

F value 77.34 198.13 62.32
P value 0.000 0.000 0.000
T 52 EX A A, P <0.05; 2 St Hedk, P <0.05; 4 5l + THiliZl & 30pg/mL 46 Hed, P <0.05,

Note ; Compare with control, * P <0. 05 ; Compare with high glucose group,” P <0. 05 ; Compare with lycopene 30 wg/ml group,4 P <0.05.
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Fig. 2 Effects of lycopene on tube formation activity of EPCs
( x100)
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Fig. 3 Effects of lycopene on p38 MAPKs activation in EPCs

induced by high concentration glucose (n = 15,
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