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Natriuretic peptides, obesity and cardiovascular diseases
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Obesity is a significant health concern and represents an
important risk factor for the development of cardiovas-
cular diseases.! Despite progress in the management of’
this condition and the development of new health poli-
cies, the incidence of persons who are overweight or obe-
se continues to rise. These people are at an increased risk
to suffer from cardiovascular disorders with hyperten-
sion (HTN) and heart failure (HF) being the most fre-
quent.?® The pathogenesis of obesity is multifactorial re-
sulting from interaction of biological, social and
environmental factors.* However, current investigations
have elucidated some aspects of this pathogenesis which
explain an association among a high body mass index,
HTN and HF.

Recent research has examined the influence of natriu-
retic peptides (NPs) on adipose tissue. They have demons-
trated that NPs have lipolytic effects and that NP deficiency
facilitates an increase in body mass index (obesity).>* NPs
also influence sodium and water homeostasis and are lin-
ked with HTN and HF pathophysiology. NPs facilitate diu-
resis, natriuresis, vasodilatation, and inhibit sympathetic
outflow. These actions decrease blood pressure and redu-
ce cardiac overload volume in patients with HE.”*

From our point of view, these mechanisms suggest a
relationship among low plasma levels of NPs, obesity and
cardiovascular diseases (HTN and HF).

The metabolic pathway that explains the lipolytic ac-
tions of NPs was discovery recently. It begins with the pro-

Obesity, hypertension and heart failure are conditions commonly associated with
each other. Recent investigations have demonstrated that low plasmatic levels of
natriuretic peptides are linked with obesity. Thus, knowing the actions of these
hormones in water and salt homeostasis, it is possible to establish that low levels
of natriuretic peptides may be the common denominator among obesity, hyper-
tension and heart failure. Knowledge on this topic is crucial to develop further in-
vestigation for definitive conclusions.
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duction of these hormones in cardiac chambers. Then, they
act through 4 guanylyl cyclase receptors of NPs located in
several tissues, including adipose tissue. After a binding of
the receptor they facilitate an increased production of cy-
clic guanosine monophosphate, which acts as a second
messenger. This process is followed by an activation of pro-
tein kinase G, which induces hormone sensitive lipase phos-
phorylation, favoring triglycerides degradation. However,
this is not the only antilipolytic mechanism of NPs. Pro-
tein kinase G can also activate p38 MAPK (mitogen acti-
vated protein kinase) enzyme turning on the brown fat
thermogenic program. Brown fat stimulation increases
energy expenditure and heat generation.’

This knowledge suggests that obesity is related to the
development of HTN and HF due to decrease in a com-
mon denominator among these conditions, namely NPs.

This hypothesis should be explored in further stu-
dies. However, work published by Moro et al."” adds in-
sight to this problem. These researchers found that lipid
mobilization in subcutaneous adipose tissue due to phy-
sical exercise observed in overweight patients was asso-
ciated with a rise in plasma levels of atrial NP. This fin-
ding supports the association between low NP
concentrations and obesity and explains the beneficial ef-
fects of physical exercise in body mass reduction and im-
proved blood pressure control.

Recently, another study demonstrated a genetic poly-
morphism of corin (enzyme that transforms pro-atrial
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NP into atrial NP) with enhanced concentric cardiac hy-
pertrophy in response to high systolic blood pressure in
African American patients.'' A change in corin function
promotes reduction or modification in NP concentration
and increases the risk of HTN and HF.

Other investigations have also found an inverse rela-
tionship between NP plasma levels and the incidence of
HTN!21% and HF,'"*"> which supports the biological ac-
tions of these hormones. The finding of NP deficiency
and the development of obesity™!® suggests that a primary
decrease in NP concentration results in a reduction in
fatty acid degradation which increases the probability of
developing obesity. Simultaneously, due to low plasma
levels of these hormones, there is a rise in hydrosaline re-
tention, promotion of vasoconstriction and an increase
in sympathetic outflow, increasing the probability to de-
velop HTN and/or HF. In this case, both overweight/obe-
sity and the above mentioned diseases appear in the same
patient. This theory may be a new explanation for the as-
sociations observed among these conditions.

The possibility that low plasma levels of NPs repre-
sent the common denominator between obesity and the
development of HTN and HF can open new strategies to
treat these patients such as modifying NPs levels and/or
intervening in their metabolic pathways. There is already
a new field of investigation that involves the synthesis of
NPs using amino acid insertion, substitution or deletion,
which could be very useful in clinical practice.'”!®

For now, the relationship among obesity, HTN, HF
and low levels of NPs as a trigger of this association should
be further evaluated. If this hypothesis is confirmed, new
strategies to achieve better quality of life for our patients
will need to be developed.
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In the article “Natriuretic peptides, obesity and cardiovascular diseases”, published in the journal
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