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Opinion

A reduction in the blood pressure levels triggers, among other
responses, a signaling cascade mainly controlled by the kidneys; this
event is responsible for reestablishing the blood pressure, being known
asrenin, angiotensin, and aldosterone system — RAAS. The aldosterone,
the last hormone released in this cascade, displays several effects in its
target tissue such as kidneys, colon, brain, and cardiovascular system
[1]; however, high levels of aldosterone, in certain diseases, lead to
deleterious effects in most of these organs. In the next lines, our focus
will be the on the cardiac tissue.

The deleterious effects of aldosterone over the cardiovascular
system include left ventricle hypertrophy, congestive heart failure,
vascular hypertrophy, and ventricular remodeling after myocardium
infraction [2]. Most of the effects displayed by aldosterone are attributed
to its binding to the mineralocorticoid receptor (MR); this receptor is
localized in the cytoplasm in a perinuclear region. When aldosterone
binds to MR a complex is formed, which then translocates to the
nucleus where it binds to specific regions of the DNA that regulates
the transcription of several genes [2]. The correlation between the
deleterious effects of aldosterone through its binding to the MR has led
to the development of MR antagonists. In this scenario spironolactone
and then later on eplerenone started to be used in order to counteract
the deleterious effects of aldosterone. More recently, firenone - a
newer MR antagonist — has been developed with promising results
[3,4]. Therefore, the MR antagonists have become the most used drugs
to prevent decompensated heart failure and the progress of cardiac
failure, and lethal arrhythmias [5].

However, later on it was observed that some of the effects attributed
to the MR antagonists could not be linked solely to the antagonist
profile of these drugs over the MR [6-8]. One of the first questions
raised was: “Why do these antagonists display cardioprotective effects
even in patients with low or normal levels of aldosterone?” Because
of this, the possibility of a mechanism of action not restricted to the
antagonism over the MR was discussed. Pre-clinical and clinical
studies have shown that the MR antagonists promote substantial
cardiovascular protection [5,9] even in the absence of abnormal
levels of aldosterone [6-8]. It was already known that spironolactone
acted as an antagonist of other receptors; some of its side effects are
linked to this profile since spironolactone binds to the androgen and
progesterone receptor, which is associated with its sexual side effects
[10]. Based on this, it was speculated that this nonspecific binding to the
MR displayed by spironolactone could be related, at the least in some
part, to its cardioprotective effects; however, this was disregarded with
the development of eplerenone — an MR antagonist with low affinity
but with a higher selectivity over the MR, which leads to reduced sexual
side effects [11].

In the last decade, some groups have been studying the MR
antagonists independently of its antagonism over aldosterone; these
studies have shown that - independently of the serum levels of
aldosterone - these drugs display an intrinsic action in its target tissues

such as the heart. Then, this raised another question: “Could these
effects be independent of the MR? Recently, our group has shown for
the first time that both spironolactone and eplerenone display rapid
cardioprotective effects, which are independently of their antagonism
over aldosterone. These rapid effects include: increased levels of
c¢GMP; Ca?*; cAMP; reduced fibroblast proliferation; and increased
cardiomyocyte proliferation [12]. Due to the fast response displayed
by the rapid pathway of aldosterone some groups have proposed that
a membrane receptor is responsible for such events [13-15]. In fact,
recently, it has been shown the participation of G protein-coupled
estrogen receptor (GPER) in mediating the rapid effects of aldosterone
in the vascular system [16,17], and in the heart [18]. More remarkably
both spironolactone and eplerenone have been shown to act as a
partially GPER antagonist [16,17,19]. Since the MR antagonist may also
act as GPER antagonist the priori used in several studies to differentiate
between the genomic and rapid pathway triggered by aldosterone may
be questioned [16,17].

Taken altogether, the MR antagonists show responses that are
independent of aldosterone. Because these responses are fast in essence
- seconds to minutes to take place - they are likely unrelated to a
putative action of these drugs over the MR itself; in addition to the
recent fact that GPER is a great candidate for mediating the rapid effects
of aldosterone, this could be used to develop in the future antagonists
of the rapid effects of aldosterone to be used, for instance, in the initial
moments of acute myocardium infarction. Therefore, based on what
was said before and with the fact that the MR antagonists display a wide
range of biological effects, we then question ourselves the following: are
they solely MR antagonist or are we looking at a new pharmacological
class? And if so, what is its clinical relevance?
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