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Sodium homeostasis and hormonal alterations in cirrhosis

GERBES, A.L.

Concepts of pathophysiology of sodium retention and ascites forma-
tion in patients with cirrhosis have progressively become more
complex. Cirrhosis induces hemodynamic changes such as anin-
crease of cardiac output, a decrease in peripheral vascular resist-
ance and a reduction of centrally effective blood volume.

These changes provoke alterations of several neurohormonal
systems resulting in sodium retention and ascites formation. While
there is a puzzling variety of possible hormonal mediators, this
contribution will concentrate on the renin-angiotensin-aldosterone
and the sympathetic nervous systems, which have been discussed
to be of major importance in sodium retention (1, 2). Furthermore
there will be a focus on the possible impact of the first well identi-
fied natriuretic hormone, the atrial natriuretic factor (3—7). The
importance of this novel natriuretic substance, counteracting the
renin-aldosterone system in various ways (8, 9) in both healthy
subjects (10) and patients with cirrhosis (11, 12) has not been well
defined so far.

We investigated 25 healthy subjects, 11 patients with cirrhosis
without ascites and 10 patients with cirrhosis with ascites, all
without diuretics and on a regular diet. As shown in figure 1, basal
plasma concentrations of ANF were not significantly different be-
tween any of the cirrhotic groups and the healthy controls. Plasma
aldosterone concentration and plasma norepinephrine concentra-
tion, as an indicator of sympathetic nervous system activity, were
markedly elevated in patients with ascites as compared to con-
trols. Remarkably, patients with cirrhosis without ascites showed a
trend towards activation of these hormonal systems. Thus, while
there was no absolute deficiency of ANF in cirrhosis, plasma con-

centrations were reiatively lower in patients with ascites consider-
ing the activation of the counteracting sodium retaining systems.

Head — out waterimmersion (13) for one hour was used to inves-
tigate the reactivity of the hormonal systems to acute central
volume expansion. Plasma renin activity, as an indicator of cen-
trally effective blood volume decreased by the same extent in all
three groups after one hour immersion. Plasma norepinephrine
concentration and plasma aldosterone concentrations were similarly
reduced. However, the increase of ANF to about double of base-
line levels in controls and in patients without ascites was markedly
blunted to half the extent in patients with ascites.

There was no significant correlation of basal or immersion
stimulated natriuresis to plasma concentrations of ANF, renin, al-
dosterone or norepinephrine. However, the ratio of ANF over
plasma aldosterone was significantly correlated to sodium excre-
tion in cirrhosis. This might suggest a role of ANF counteracting
aldosterone in sodium handling of cirrhosis.

Renal responsiveness to ANF was tested by a low dose infusion
of ANF for thirty minutes in seven healthy subjects, four patients
with cirrhosis without and four patients with cirrhosis with ascites.
Whereas ANF infusion induced drastic natriuresis in healthy sub-
jects, the natriuretic response was blunted in patients with cirrho-
sis, in particular in those with ascites. These data might support
the contention, that renal responsiveness to ANF is reduced in
patients with cirrhosis (14, 15).

In conclusion, there is evidence for a relative deficiency and a
blunted release of plasma ANF, for a reduced renal responsive-
ness to ANF and for a role of this novel natriuretic peptide counter-
acting the renin-aldosterone system in sodium handling of cirrhosis.
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Basal Plasma Concentrations

Figure 1: Basal plasma concentration
of ANF, aldosterone and norepine-
phrine in 25 healthy subjects (OJ), 11
patients with cirrhosis without ascites
(O) and 10 patients with cirrhosis with
ascites (H)
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