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Holstebro, Denmark

ABSTRACT

Background: The significance of basal renal nitric oxide (NO) availability in the regulation of renal
perfusion and sodium excretion in human congestive heart failure (CHF) has not been described
previously.
Methods and Results: We studied the effects of acute systemic NO synthesis inhibition with NG-
monomethyl-L-arginine (L-NMMA) in 12 patients with CHF and 10 healthy control subjects (CON)
in a randomized placebo-controlled study. Effect parameters were renal plasma flow (RPF), renal
vascular resistance (RVR), glomerular filtration rate (GFR), urine sodium excretion and plasma levels
of vasoactive hormones. L-NMMAwas associated with a significant decrease in RPF (CON-LNMMA:
�13 6 5% [P 5 .014]; CHF-LNMMA: �17 6 6% [P 5 .017]) and a profound increase in RVR in both
CHF and CON (CON-LNMMA: þ26 6 7% [P 5 .009]; CHF-LNMMA: þ37 6 10% [P 5 .005]). Sig-
nificant decreases in sodium excretion were found in both CHF-LNMMA and CON-LNMMA. Relative
changes from baseline were not statistically different between CHF-LNMMA and CON-LNMMA. Af-
ter L-NMMA, RPF values correlated inversely with plasma aldosterone in CHF-LNMMA (P 5 .01).
L-NMMA induced an increase in A-type natriuretic peptide (ANP) only in CHF-LNMMA (þ18 6
6%; P 5 .035), which correlated significantly with basal ANP levels (P 5 .034).
Conclusions: There was no difference in the renal response to L-NMMA in CHF vs CON, suggesting that
the impact of NO on renal perfusion and sodium excretion is maintained in stable CHF. We suggest that
NO influences the release of ANP during high levels of atrial stretch in CHF. (J Cardiac Fail
2014;20:376.e15e376.e24)
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Congestive heart failure (CHF) is generally accompa-
nied by increased peripheral resistance and increased
sodium and water retention by the kidneys. Patients with
CHF usually develop a disproportionate decrease in renal
blood flow and glomerular filtration rate (GFR), leading to
increased renal vascular resistance (RVR) and increased
filtration fraction.1 Renal failure may develop due to
severely compromised tissue perfusion and intense neuro-
hormonal activation, including increased activity of the

renin-angiotensin system, endothelin-1, and the sympa-
thetic nervous system. The presence of severe sodium
and water retention and overt renal failure during CHF
is associated with a poor prognosis regarding survival.2

Nitric oxide (NO) is an important endothelium-derived
vasodilator which exerts a continuous vasodilating tone
in the systemic and renal circulations.3 In the kidneys,
NO is a strong promoter of natriuresis by acting on a num-
ber of natriuretic mechanisms.3 The activity and relative
influence of the L-arginine (L-arg)eNO pathway during
CHF has therefore attracted considerable interest, because
decreased NO availability could be of pathophysiologic
significance to the vascular and renal derangements
observed during CHF.

A large number of studies of the peripheral vasculature in
animals and humans have demonstrated impaired endothe-
lial function during CHF thought to be caused by decreased
NO availability.4,5 However, other studies are in disagree-
ment with this.6 Regarding renal NO activity during CHF,
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