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Abstract

BACKGROUND: It has been proved that erythropoietin can promotes angiogenesis in injured tissue, which is
closely related to the proliferation and differentiation of endothelial progenitor cells. However, the involved
mechanism remains unclear yet.

OBJECTIVE: To investigate the effect of erythropoietin on the function and activity of bone marrow-derived
endothelial progenitor cells in mice, and to explore the signal pathway.

METHODS: The endothelial progenitor cells from the bone marrow of mice were separated by means of density
gradient centrifugation and then cultured. The cells were preconditioned by specific inhibitor of PI3K
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(LY294002), and were divided into the following groups: EGM-2 group, three erythropoietin preconditioned groups (the
concentrations of erythropoietin in medium were 1, 5, 10 U/mL respectively), erythropoietin+LY group (10 U/mL
erythropoietin and 10 mmol/L LY294002 in medium), LY group (10 mmol/L LY294002 in medium), dimethyl sulfoxide
group (1 mL/L dimethyl sulfoxide in medium). The cell proliferation and apoptosis were evaluated by cell counting
kit-8 and flow cytometry respectively. The contents of endothelial nitric oxide synthase and vascular endothelial
growth factor in cell lysates were detected by the method of ELISA, and the expressions of Akt and p-Akt were by
western blot assay.

RESULTS AND CONCLUSION: Erythropoietin could promote the proliferation of endothelial progenitor cells in a
dose-dependent manner, which was, however, completely inhibited by LY294002. The apoptosis rate in the
erythropoietin preconditioned groups was significantly lower than that in the erythropoietin+LY group. The contents of
endothelial nitric oxide synthase and vascular endothelial growth factor in cell lysates of LY group and erythropoietin+LY
group were significantly lower than those in the erythropoietin groups. There was no difference in Akt expression found in
each group, while the p-Akt expression in the erythropoietin+LY group was significantly lower than that in the
erythropoietin groups. The above results reveal that erythropoietin can promote the proliferation of endothelial progenitor

cells and decrease the cell apoptosis, which is depending on PI3K/Akt signal pathway.

Subject headings: endothelial cells; erythropoietin; phosphatidylinositol 3-kinase
Funding: the National Natural Science Foundation of China, No. 30972969; the Medical Science and Technology
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A FEALY AL RS 1 UimLfE2r g o b sl 41
2 P A TR S 5 EGM-24 72 0 B 3 P X (E6).

2.4 RiLmpnd oAt A R AL IR T8 Reh IR
%G SR 5 77 4221 dIf #2040 i R B0, EGM-24111 41
WP T2 A56.5% 47 10 U/mLAE £ 40 o A= i 25 40 21 20 41
MO T B AL TEGM-24H(P < 0.001), A& 1A
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Figure 3 Immunofluorescence identification of endothelial progenitor cells
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Figure 5 Detection of endothelial progenitor cells by fluorescence microscopy
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Figure 1 Isolation of mononuclear cells from the bone marrow
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Figure 4 Detection of endothelial progenitor cells by flow
cytometry
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Figure 2 Cultured endothelial progenitor cells in different stages
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Table 1 Effect of erythropoietin on the apoptosis of endothelial
progenitor cells (xts)

25 AT -%(%)
EGM-2 41 7.0241.77

1 U/mL {21 40 2B 2% 4 6.62+1.78

5 U/mL {241 40k il 20 5.98+1.52

10 U/mL {41 40 o2kl % 41 3.57+1.08%
PR 40 A LY 41 6.88+0.90
LY 41 7.50+1.42
LN 6.85+0.42

Fik: 5 EGM-2 4IAILL, °P < 0.01; LifR4r 4 sk 32 +LY 4147 L, °P < 0.01.

F 3 RLILMAEE BRI A R B ARZARE Akt. p-Akt FRIERIFZNG
Table 3 Effect of erythropoietin on the expression of Akt and p-Akt

in endothelial progenitor cells lysates (xs)
2 Akt P-Akt

EGM-2 41 0.911£0.065 0.552+0.085

1 U/mL fe2ran i e 4l 0.966+0.059 0.542+0.020°

5 U/mL {4140 A= i 22 41 0.964+0.034 0.600+0.004%

10 U/mL fR4r 4 i s= 41 0.955+0.056 0.791+0.052%

{R g e R +LY 4l 0.973+0.053 0.425+0.021

LY 41 0.956+0.043 0.485+0.032
TR AL 0.961+0.034 0.471£0.031

Fik: 5 EGM-2 41HILL, °P < 0.01; Lif4r 4k 32 +LY 41AALL, °P < 0.01.
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Figure 6 Effect of erythropoietin on the proliferation of endothelial
progenitor cells
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2.6 {Rermind AT R AL Akt p-Akt A0
o HERSr Akt f p-Akt A 4T iR K/ 60 000,

P2 GAPDH AHXS 43 7 T it K/ Ky 37 000, -4ty ROt
{EL X M) GAPDH £ 4% i WO B2 LUAEL A 4 i IR AH X
WIS . HIKSA KIE TS R BN, AR, &
Akt Z5 T AR IR G AR 1) 22 R e 2 MR (P > 0.05); T
p-Akt £, 1, 5, 10 U/mL {R£040 2k il 54 5140
MM Az R +LY i AT W M (P < 0.01), A
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Table 2 Effect of erythropoietin on the content of endothelial nitric
oxide synthase and vascular endothelial growth factor in endothelial

progenitor cells lysates (xxs)
415 WA ST B N R B R T
(IU/mg) (ng/g)
EGM-2 41 659.17+£31.62 16.71+£2.34
1 U/mL (22040 AR ez 2 689.48+35.38 15.96+1.38°
5 U/mL {2 £L40 o A= i 52 41 2 433.70+289.92%° 48.91+4.45%
10 U/mL {2204 i s 41 9 201.34+857.98% 88.83+4.21%
PRLT A R +LY 4 615.97+51.86 22.18+2.69%
LY 4 603.73+£77.55 18.64+3.70
B AR 676.06+36.87 18.14+3.64°

Fil: 5 EGM-2 4IAILL, °P < 0.01; SR L4 sk Z+LY 4L, °P < 0.05,
°P <0.01,

10 =
8 T
9 d i T = = p—
£ g4 T
11
B2 ab
=
= 44 _I
2
0 r T T T r T T
1 2 3 4 5 6 7
25

B 7 {RLILMARAE AR A R A MAERE T B

Figure 7 Effect of erythropoietin on the apoptosis of endothelial
progenitor cells
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Figure 8 Effect of erythropoietin on the content of endothelial nitric
oxide synthase in endothelial progenitor cells lysates
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Figure 10 Effect of erythropoietin on the expression of Akt in
endothelial progenitor cells lysates
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Figure 9 Effect of erythropoietin on the content of vascular
endothelial growth factor in endothelial progenitor cells lysates
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Figure 11  Effect of erythropoietin on the expression of p-Akt in
endothelial progenitor cells lysates
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