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Although cardiovascular disease (CVD) remains the primary cause of death in
both men and women, epidemiological studies indicate that premenopausal
women are more protected against the development of CVD compared to age-
matched men. Such advantages have alluded to the involvement of sex hormones
in mediating the cardioprotective effects in premenopausal women. 17beta-
estradiol (E2) is the most common form of circulating estrogen as well as the
major female sex hormone. As such, most of the data regarding estrogen
signaling refers to E2. Indeed, E2 levels are inversely associated with CVD
events in post-menopausal women. Thus, E2 signaling is believed to play a
significant role in CVD pathophysiology.

E2 exerts its effects through both genomic and non-genomic actions. E2 binds to
the classical estrogen receptors (ERs), estrogen receptor alpha (ERe) and
estrogen receptor beta (ERP) in the cytosol. The E2-bound ER complexes
undergo conformational changes to dimerize, translocate to the nucleus, and
either directly bind to DNA sequences known as estrogen response elements
(EREs) or indirectly bind to DNA through other transcription factors to
differentially regulate gene transcription. Traditionally, E2 has been known to
exert its cardioprotective effects by binding to the nuclear receptors ERa and
ERPB. However, G protein-coupled receptor GPR30 (G protein—coupled estrogen
receptor 1 or GPER) has also gained increased research attention over the past
decade. GPR30 is localized in the endoplasmic reticulum and plasma membrane,
and is known to be expressed in cardiomyocytes. E2 binds to GPR30 to exert
rapid non-genomic events, triggering intracellular signaling cascades that alter
gene expression downstream. A wide array of studies have highlighted several
beneficial effects of E2 treatment on the cardiovascular system. Such effects are
associated with reduced fibrosis, reduced oxidative stress, improved
mitochondrial function, attenuation of cardiac hypertrophy, and stimulation of
angiogenesis and vasodilation. Although a significant number of studies have
been published on the biological effects of E2 action in cardiovascular function,
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the selectivity of each ER in the regulation of the E2-mediated effects remains

poorly understood. Thus, understanding the mechanisms of action for E2 is

important in order to devise more effective therapeutic strategies 1o prevent

cardiovascular events.(SA_+ 3% £15 2 & Aryan L, et al. The role of estrogen

receptors in cardiovascular disease. Int J Mol Sci. 202;21(12):4314.)
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