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Effect of Estrogen on Brain Natriuretic Peptide Expression of Neonatal Rat Cardiomyocytes
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Abstract;  [Objective] The purpose of this study was to determine whether estrogen could regulate brain natriuretic peptide
(BNP) expression in primary cultured cardiomyocytes and to examine the mechanism that are involved in this process. [Methods]
Serum-starved neonatal rat ventricular cardiomyocytes (NRVCs) was treated with different concentrations of 17-beta-estrodiol and
related specific signal pathway inhibitors. BNP expression in NRVCs and related signal pathway was analyzed by RT-PCR and Western
blotting. The subcellular localization of cardiac BNP under estrogen treatment was determined by immunofluorescence. [Results] Our
data showed that estrogen treatment notably increased intracellular BNP expression of NRVCs in a concentration-dependent manner (P
< 0.05), which could be eliminated by estrogen receptor antagonist ICI 182 780 (P < 0.05). Estrogen treatment also upregulated the
phosphorylation level of Akt and p38 (P < 0.05) but not Erk1/2. Furthermore, pretreatment of PI3-kinase/Akt inhibitor 1.Y294002 or
p38 MAPK inhibitor SB203580 decreased the estrogen-upregulated BNP expression in NRVCs (P < 0.05). [Conclusion] Estrogen
specifically induces intracellular BNP expression in primary cardiomyocytes via estrogen receptor. Both PI3-kinase/Akt and p38
MAPK signal pathways were involved in estrogen-induced BNP expression.
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Fig.1 Estrogen effects on intracellur BNP expression of neonatal rat ventricular cardiomyocytes( NRVC)
A. RT-PCR analysis of BNP mRNA level in NRVCs under estrogen (E2) treatment. B: Representative Western blot showing E2 effect on the
protein level of proBNP of NRVCs. Middle panel ; The Semi—quantification of BNP mRNA level (C) and proBNP protein level (D) was generated from
4 independent experiment using densitometry. Value are presented as mean + SD, 1)P < 0.05 vs control conditions; 2)P < 0.05 vs 10 nmol/L E2

treatment group (n =4). (E): Subcellular localization of E2 induced—BNP expression in NRVC.
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Fig.2 Both PI3—kinase/Akt and p38 MAPK signaling pathways were involved in estrogen—induced BNP expression

A: Representive Western blot showing E2 treatment upregulates Akt,

B 0.1 nmol/T. E2

TCT+10 nmnl/T, E2
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p38 MAPK phosphorylation level in NRVCs, but not Erkl1/2. B:

Representive Western blot showing the stimulating effects of E2 on BNP expression in NRVCs was eliminated by blocking PI3K/Akt and p38 MAPK

signal pathway. C: Semi—quantification of Akt, p38 and Erk1/2 phosphorylation level after E2 treatment, as described in Fig 2A caption. D; Semi—

quantification of proBNP protein level and Akt, p38 phosphorylation level after cotreatment of E2 and inhibitors, as described in Fig 2B caption. 1)P
< 0.05 vs control conditions;2)P < 0.05 vs 10nM E2 treatment group. 3)P < 0.05 vs E2+ L.Y294002 or E2+ SB203580 treatment group; n = 3.
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