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It has been proposed that high blood pressure, high
salt (NaCl) intake, and extracellular fluid volume
expansion might be linked in cats with chronic
kidney disease (CKD). Sodium and chloride are
the major electrolytes of extracellular fluid and
generally restricted to this fluid compartment.
Thus, changes in total body NaCl content
eventually lead to corresponding changes in
extracellular fluid volume. Since extracellular

fluid volume is a major determinant of the level of
blood pressure, the regulation of body NaCl content
is a central factor in control of blood pressure.
Because of the importance of body NaCl content, it
is not surprising that salt balance is very complex,
depending on renal, hormonal, and neural
regulatory mechanisms.

Changes in body NaCl content are caused by net
differences between intake and output. There is,
unfortunately, very little physiologic regulation of
gastrointestinal intake or fecal output.

Thus the central mechanisms for sodium regul-
ation reside in the kidney, where variations in NaCl
input lead to compensatory alterations in urinary
excretion (1). While the ability of the kidney to
maintain total body NaCl balance is an inherent
renal mechanism, it can be modulated by a variety
of neurohumoral factors and by disease processes.
For example, there are volume sensors in the atria,
right ventricle, and a variety of blood vessels. The
distension of these volume receptors (usually due
to expansion of the extracellular fluid volume)
leads to increased renal sodium excretion, mediated
by secretion of atrial natriuretic hormone and also
by alteration in renal nerve activity. There are
additional key hormonal factors that regulate renal
handling of NaCl. These include angiotensin and
aldosterone, both of which decrease renal sodium
excretion.

As noted above, cats with CKD have a high
prevalence of systemic hypertension (2,3). Since
changes in renal function can alter blood pressure
through effects on sodium excretion and body fluid
homeostasis, it has been hypothesized that dietary
salt supplementation could aggravate hypertension
in cats with CKD by inducing volume expansion.
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Indeed, the effects of dietary NaCl intake on blood
pressure have been studied. In many strains of rats
with reduced renal mass, high NaCl intake increases
blood pressure and this is referred to as salt-
sensitivity (4). However, some strains of rats are
salt-insensitive (5) as their kidneys are able to
compensate for alterations in NaCl intake, prevent-
ing a change in blood pressure. Interestingly, most
people are relatively salt-insensitive as well. Studies
in normal dogs demonstrate that increasing NaCl
intake from 8 to 120 umol/kg does not affect blood
pressure, suggesting that normal dogs are salt-
insensitive (6). This means that in normal dogs,
regulation of body NaCl content by the kidney is
efficient and capable of responding appropriately to
changes in NaCl intake. While it could be surmised
that dogs with CKD might be salt-sensitive, experim-
ental studies of dogs with induced azotemia similar
to IRIS Stages II and III CKD indicate that this is not
the case (7), since variation in NaCl intake failed to
affect blood pressure. While it is likely there will be
individual animal variation due to genetic, environ-
mental, and disease factors, normal dogs and dogs
with stages I-III CKD appear unlikely to be particul-
arly salt-sensitive.

What about cats with CKD? Are they salt-sensitive
like certain rat strains or are they more similar to
dogs and people? In a recent experimental study of
induced azotemia similar in degree to IRIS Stages
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II and III CKD in cats, salt intake had no effect on
blood pressure (8). Further, the lowest level of
NaCl intake was associated with the lowest values
for GFR, inappropriate hypokalemic kaliuresis, and
activation of the reninangiotensin-aldosterone
system. These findings of salt insensitivity of blood
pressure were remarkably similar to those observed
in normal cats (8). Taken together, studies in dogs
and cats suggest that neither blood pressure nor
systemic hypertension are salt-sensitive in either
species. As both sets of study subjects had
azotemia similar to Stage III or earlier CKD, more
studies are needed to determine if cats or dogs with
Stage IV CKD are also salt-insensitive.

It was not surprising that dietary NaCl restriction
activates the renin-angiotensin-aldosterone axis in
cats with CKD as this hormonal system acts to
prevent changes in body sodium balance. While
activation of this hormonal system minimizes effects
of salt restriction on blood pressure, angiotensin II
(9,10) and aldosterone (11,12) may cause cardiac
and renal fibrosis and contribute to the progression
of CKD. Potentially deleterious effects of activation
of this hormonal system deserve attention in our
clinical patients. Certainly, inhibitors of the renin-
angiotensin-aldosterone axis, such as ACEI and/or
antagonists of receptors for aldosterone or
angiotensin II, should be considered whenever low
NaCl intake is utilized.
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