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Role of NO Pathway in Membrane Estrogen Receptor Mediated Proliferation
and Apoptosis of Endothelial Progenitor Cells

TAN Zhi, CUI Yu-hong, XIANG Qiu-ling, LIN Gui-ping, WANG Ting-huai*
(Department of Physiology, Zhongshan Medical College, Sun Yat-sen University, Guangzhou 510080, China)

Abstract; [Objective] The aim of the present study was to investigate the role of membrane estrogen receptor (mER) mediated
pathway in the proliferation and apoptosis of endothelial progenitor cells (EPCs). [Methods] Bone marrow (BM)-derived EPCs
were cultured. The cells were divided into different groups, plus or not plus estrogen receptor blocker (ICI 182,780),
PI3K inhibitors (LY294002), and NOS inhibitor (L-NAME) to show the effect of E,-BSA on EPCs. The proliferation of EPCs was
determined by MTT and nitric oxide (NO) release was measured by chromatometry. Apoptotic cell death was determined using the
Hochest 33258 staining. The expression of phosphorylated eNOS (p-eNOS) were detected by Western blot. [Results] E,-BSA
could increase EPCs proliferation, and this effect was inhibited by estrogen receptor blocker ICI 182,780, thus indicated that
mER-initiated membrane signaling pathways were involved in the action of estrogen on EPCs. E,-BSA increased nitric oxide
production and inhibited apoptosis induced by serum withdrawal, and this effect also inhibited by PI3K inhibitor (1Y294002),
NOS inhibitor (L-NAME) and estrogen receptor blocker(ICI 182,780), thus indicated that PI3K/Akt/NO pathway was involved
the effect of estrogen on EPCs apoptosis. Moreover, E,-BSA treatment increased phosphorylation of eNOS (p-eNOS). PI3K
inhibitors (1.Y294002) also blocked these effects. [Conclusions] The results of present study suggested that mER mediated EPCs
proliferation and apoptosis were related to the PI3K/Akt/eNOS pathway.
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Fig.1 Effect of estrogen on the proliferation of EPCs
A The effect of different concentration of estrogen (10~ mol/L
~ 107 mol/L) on the proliferation of EPCs; B: The role of LY294002
(10 mol/L), I-NAME (10 mol/L) and ICI 182,780 (10* mol/L)

on the proliferation of EPCs induced by 10 mol/L estrogen. n = 9.
1) P <0.05 vs. control, 2) P < 0.05 vs. 10 mol/L E,-BSA
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Fig.2 Effect of estrogen on the EPCs NO production

Compared to control, 10 mol/L estrogen significantly increased
NO production. This effect was inhibited by 10~ mol/L LY294002
and 10~ mol/L ICI 182,780. Whereas, both 10~ mol/L 1.Y294002
and 107 mol/L CIC 182,780 alone had no effect on the production
of NO. n = 6. 1) P < 0.05 vs. control, 2) P < 0.05 vs. 10°*
mol/L E,-BSA
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Fig.3 Effect of estrogen on apoptosis of EPCs
Compared to control, 10® mol/L estrogen significantly decreased
apoptotic EPCs ratre.  This effect was inhibited by 10~ mol/L
LY294002, 10~ mol/L [-NAME and 10~ mol/L ICI 182,780. n =
5.1) P<0.05 vs. control, 2) P < 0.05 vs. 10 mol/L E,-BSA

2.4 MEHEXBEERL eNOS EH RIZHIH N
R AL R R R A PR AR
b, SXTRAA L, E-BSA (107 mol/L) fEHT
EPCs 24 h J5, Wl {H®ER2 1L eNOS & 3K 5
hn, W 5e 48 LY294002 (10 wmol/L)YERT 1 h, ]
LI E,-BSA BIYER (n = 4,P < 0.05,1K 4)

3 #

TETEAR B IR AR | R PRI S5 I8 PN B &4
FYLRE 52 45 1) f8 3 A0 JE] il b EPCs 1Y 80t Al B g
FTH J dAIR S, PR U 2 5 e L 25 9 T Wil EPCs
B e ) RE R T RS B0 e o R AP VR T B B
T EEEAIE RN
3.1 BEMEMEZ AT EPCs RIS MM

ﬁﬁﬁﬁﬁzﬂﬂf&{%{% ENZ{E Ik EPCs B4, HAL
AN Ti*%E’JQHiH@E%WL FATUESE T e
EGIEY fﬁ EPCs [ 38%¢ |, iX 5 Strehlow 557/ 7F %

el - t - —

- —
CAPDH S i -

1)

il FE
z 2 8 B

NS nroteln va oo

£

control  E-BEA ICI+ LY+
E-BSA ¢ opsa

E 4 BEHEINHEL eNOS EARIZHIZNT
Fig.4 Effect of estrogen on phosphorylation of eNOS
protein expression in EPCs
Compared to control, 107* mol/L estrogen significantly increased
phosphorylated eNOS protein expression. This effect was inhibited by
10~ mol/L ICI 182,780 and 10~ mol/L LY294002. n = 4. 1) P <
0.05 vs. control, 2) P < 0.05 vs. 10 mol/L E,-BSA
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