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Abstract : Atrial natriuretic peptide (ANP) is a cardiac hormone with potent diuretic and
natriuretic properties. This hormone mediates a finely tuned control mechanism for the
maintenance of blood pressure and volume. The altered pressure and volume in many important
cardiovascular diseases suggest that understanding the funcuonal role of ANP is integral to
these conditions. ANP levels are increased in a wide variety of cardiac disorders such as
hypertension, diabetes, congestive heart failure, myocardial infarction and valvular heart diseases.
Several studies have indicated a positive correlation between the severity of cardiac disorders and
plasma ANP levels highlighting its importance as a prognostic factor in cardiovascular diseases.
Furthermore, its compensatory role in these situations has prompted a world-wide investigation
on the use of ANP as a drug in cardiac diseases and it is not surprising that there has been a
wealth of scientific papers on this subject. This review attempts to summarize the present
knowledge conceming the physiology of ANP and evaluates some of the latest experimental

findings and opinions on the involvement of ANP in cardiovascular diseases.
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INTRODUCTION

It was the classic work of DeBold et al. (1) who
discovered that the heart is something more than a
pump. Injection of the atrial extracts induced a
profound diuresis and natriuresis in rats suggesting
the presence of a putative natriuretic factor which they
appropriately labelled as atrial natriuretic peptide
(ANP). ANP has been shown to be central to the
regulation of body fluid status encompassing a wide
spectrum of actions including natriuresis, diuresis,
vasodilatation increase in renal blood flow and
glomerular filtration rate and decrease in aldosterone
production, renin and catecholamine release, thirst and
vasopressin secretion. Many cardiovascular discases are
associated with an over expression of the ANP in
experimental models and in humans. This recruitment
phenomenon might be considered as the appropriate
response to maintain circulatory homeostasis. Measure-
ments of the elevated plasma ANP and urinary cGMP

guanylate cyclase

cardiovascular diseases

levels have suggested a compensatory role for ANP in
cardiovascular diseases. The present brief review will
summarize the current understanding of ANP metabo-
lism and its role in maintaining fluid volume. An effort
will also be made to place ANP in perspective in
volume-related disorders affecting the cardiovascular
system.

PHYSIOLOGY OF ATRIAL NATRIURETIC
PEPTIDE

Synthesis storage and degradation

The discovery by DeBold and co-workers of the
potent diuretic and natriuretic properties of atrial ex-
tracts (1) led to the identification of a cardiac hormone,
aptly termed as atrial natriuretic peptide (ANP).
Elucidation of the molecular structure of circulating
ANP and its precursors showed that it is synthesized
as 151-amino acid molecule called prepro-ANP (2).
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in modulating the response to diabetes (113-115).
An uncoupling of the receptor-post receptor system
may be the cause of diabetes-induced heart failure
(106).

Myocardial ischemia

Myocardial ischemia with its attendant defects
in cardiac pumping ability has been shown to be as-
sociated with increasing plasma ANP levels (116).
Though levels varied in the different experimental
observations possibly due to differences in time sam-
pling after the induction of infarct as well as infarct
size, plasma ANP showed a linear correlation with the
severity of clinical manifestations. Severe left ventricu-
lar dysfunction concomitant with a decreased ejection
fraction showed the highest levels of plasma ANP
(117). The atria correspondingly in these rats were low
in tissue ANP content (116). The ejection fraction is
decreased in these animals in spite of compensatory
ventricular hypertrophy. These results probably imply
a compensatory recruitment of the ventricles with an
increased rate of secretion in response to ventricular
dysfunction. The fluid imbalance as a consequence of
the ineffective pumping action of the heart seems to
be the same proximate signal (i.e. atrial stretch)
mediating increase in plasma ANP levels. Morcover,
these animals reveal a blunted ability to excrete a
saline load. Though the mechanism of action still
remains to be explained, their measurements could be
a sensitive indicator of the degree of left ventricular
dysfunction.

Other cardiac disorders

Numerous studies have documented an increase
in plasma ANP pari passu with arthythmias (118, 119).
This would suggest that frequency (heart rate) may
also be playing a role in the secretion of ANP. Stud-
ies have shown that patients with atrial fibrillation had
greater levels of plasma ANP than those with sinus
rhythm even in the same New York Heart Association
heart failure class. Plasma ANP levels are markedly
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elevated in patients with a VVI mode pacemaker
accompanied by AV dissociation or atrial fibrillation
whereas they are normal in patients with an AV-se-
quential pacemaker (120). Once again, this would
suggest that abnormal atrial contraction may also be
causative factor in altering ANP release. It has also
been observed that patients with ventricular tachycardia
had higher levels of plasma ANP than those with atrial
fibrillation or supraventricular tachycardia, as did
subjects with acute versus chronic tachycardia. How-
ever, it is suggested that ventricular rate per se seems
less likely to be important except insofar as it modi-
fies atrial stretch.

Valvular heart disorders are also associated with
alterations in plasma ANP levels. Pathological states
such as mitral stenosis, mitral valve prolapse, etc. are
associated with elevated plasma ANP levels (121). A
probable mechanism for these increased levels could
be explained by increased plasma volume consequent
a defective pumping ability. The relevance in these
situations probably exists in trying to correct for the
impaired pumping ability by decreasing afterload.
Decreasing ANP levels after valvular replacement
could serve as humoral markers and represent an
improved hemodynamic situation. Future, investigation
is however warranted to delineate clearly the role of
ANP in these conditions.

CONCLUSIONS

The pathophysiology of hemodynamic abnor-
malities in cardiovascular discases remains largely
unknown. Alterations in ANP levels and target-organ
responsiveness have been implicated in these condi-
tions. From the foregoing review, it can be appreci-
ated that ANP has considerable prognostic and thera-
peutic implications, and future research is warranted.
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