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Salt Sensitivity in Humans Is Associated With
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Metabolic addosis has recently been observed in rat models of salt-sensitive genetic hypertension.
To test the hypothesis that salt sensitivity in humans may be associated with abnormal acid-base
homeostasis, we performed arterial blood gas analyses in young (20-31 years old) normotensive
subjects (n=40) who were placed on a low salt diet (20 mmol NaCl/day) for 2 weeks with either
200 mmol sodium chloride or placebo added to the low salt diet for 1 week each in a randomized,
single-blind crossover order. Furthermore, a subset of the subjects (seven salt-sensitive and eight
salt-resistant) received 200 mmol sodium/day as the citrate salt as a supplement to the low salt
diet for a third week. During each regimen, blood pressure as well as arterial pH and bicarbonate
levels were measured. Salt sensitivity was defined as a significant drop in mean arterial pressure
greater than 3 mm Hg (mean of 30 readings taken during each diet, p < 0.05) while the subject was
on the low salt diet According to this definition, 16 subjects were salt-sensitive and 24
salt-resistant During the high sodium chloride regimen, arterial pH and bicarbonate levels were
significantly lower in the salt-sensitive than in the salt-resistant group (p<0.0001). The increase
in blood pressure caused by sodium chloride correlated inversely to the arterial pH (r= -0.57,
/?=0.0002) and bicarbonate levels (r=-0.52, />=0.0007) during the high salt diet Sodium
chloride increased mean arterial blood pressure in the salt-sensitive subjects; sodium citrate did
not Sodium citrate led to an increase in pH and bicarbonate levels in both groups. Our finding
that a sodium chloride-induced rise in blood pressure is associated with lower arterial plasma
pH and bicarbonate levels points to an abnormality in renal acid-base regulation in salt-sensitive
subjects. {Hypertension 1990;16:407-413)

R

ecent reports on abnormal parameters of
acid-base balance in different animal models of salt-sensitive hypertension1-3 suggest
a possible role of disturbed acid-base regulation in
genetic hypertension. The finding of an increased
Na+-H+ antiporter activity in platelets of patients
with essential hypertension4-5 may also be compatible
with the suggestion that an abnormality of acid-base
homeostasis plays a role in hypertension.
Sodium salts such as sodium bicarbonate6 and
sodium citrate7 that induce metabolic alkalosis do
not raise blood pressure as effectively as sodium
chloride in patients with essential hypertension. This
finding has been interpreted as indicating a concomitant role of chloride in the pressor effect of sodium
chloride. The theoretical possibility that sodium
bicarbonate or citrate may have failed to raise blood
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pressure because of an effect on acid-base homeostasis has not been considered thus far.
To examine the relation between acid-base status
and salt sensitivity, we conducted arterial blood gas
and blood pressure measurements in normotensive
subjects during sodium chloride depletion and during
normal sodium chloride intake. In addition, we investigated the effect of an alkalinizing nonchloride
sodium salt on blood pressure as related to acid-base
status by administering sodium citrate to a subset of
our subjects. We selected normotensive subjects for
our studies because normotensive salt-sensitive subjects offer the unique opportunity of studying pathogenic mechanisms believed to be related to hypertension without the confounding presence of overt
hypertension and its sequelae.
Our data show that a relative metabolic acidosis is present in salt-sensitive subjects during normal salt intake and that plasma pH levels are
inversely correlated to the rise in blood pressure
induced by salt intake.
Methods

The protocol of the study was approved by the
ethical committee of our hospital. All participants
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gave their informed consent. The study was performed in an ambulatory setting. All diets were
prepared in the hospital kitchen.
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Subjects
Forty-five healthy men (range 20-31 years of age)
volunteered for the study. Before entering the study,
routine physical and laboratory parameters were
examined to ensure that none had hypertension,
hyperlipidemia, diabetes mellitus, or hepatic or renal
disease. Only subjects with a diastolic blood pressure
below 85 mm Hg and a systolic pressure below 140
mm Hg were included. Parental histories on hypertension were obtained by direct personal communication with the family physicians. Subjects with at
least one parent under treatment for hypertension
were regarded as having a positive familial history of
hypertension. Twenty subjects had positive familial
histories of hypertension, whereas 25 subjects had
negative familial histories.
Assessment of Salt Sensitivity
We have previously shown in normotensive individuals that salt sensitivity as defined below is a well
reproducible phenomenon.8 The same methods and
definitions have been used in the current study.
Subjects were given a standardized diet containing
20 mmol sodium as the chloride salt, 60 mmol
potassium, and 20 mmol calcium per day for 14
days. Total caloric intake was estimated so as to
keep body weight constant. The subjects were
advised to drink about 2 1 water/day. In a randomized, single-blind crossover protocol a daily supplement of 40 capsules containing either a placebo
(dextrose, 0.45 g/capsule) or sodium chloride (5
mmol/capsule) was administered for 7 days each.
The resulting daily salt intake of 220 mmol during
the high salt period exceeds the average sodium
intake in Western European cultures by roughly
25%' but is still within the normal range. On the
morning of the seventh day of each period, after a
30-minute resting period, blood pressure was measured in the recumbent subject over 1 hour at
2-minute intervals with an automatic device (Tonoprint, Speidel and Keller, Jungingen, FRG). The
standard error of the mean for a single 60-minute
period ranged between 0.54 and 0.95 mm Hg. Salt
sensitivity was defined as a significant drop in mean
arterial pressure greater than 3 mm Hg,8>10 calculated as the difference between the average of the
30 blood pressure readings under the high and low
salt periods (p<0.05).
Blood Gas Analysis
After the blood pressure measurements, a heparinized arterial blood sample was drawn from the radial
artery under anaerobic conditions by an experienced
physician using a 22 gauge needle. All arterial blood
samples were immediately placed in ice water, and
pH, bicarbonate, and the partial pressures of oxygen
and carbon dioxide were measured within 15 minutes

of collection using the ABL-300 acid-base laboratory
(Radiometer, Copenhagen, Denmark) located on an
adjacent laboratory bench. A venous blood sample
was drawn from an antecubital vein for measurement
of sodium, chloride, and potassium by standard laboratory techniques. Throughout the study, compliance
was assessed by measurement of daily 24-hour urinary
sodium, chloride, and potassium excretion with standard laboratory methods. Subjects were considered
compliant when sodium and chloride excretion was
below 35 mmol/24 hr during the last 3 days of the low
salt period and above 180 mmol/24 hr during the last
3 days of the high salt period.
Sodium Citrate Study
In addition to the above regimen, 15 arbitrarily
selected subjects also received a daily supplement of
200 mmol sodium as the citrate salt for a third week
in addition to the low salt diet. The sequence of the
three regimens (placebo, sodium chloride, and
sodium citrate) was randomized according to a latinsquare design. Blood pressure measurements, blood
sampling procedures, and urine collection were conducted as described above. In these subjects, plasma
aldosterone and renin activity were also measured
under each regimen as described by Oelkers et al.11
In addition to the criteria defined above, subjects
were required to have a 24-hour urinary sodium
excretion greater than 180 mmol and a chloride
excretion lower than 35 mmol during the last 3 days
of the sodium citrate regimen period to be considered compliant.
Statistics
Statistical analysis was performed using the SPSS/
PC+ software package (SPSS Inc., Chicago, 111.). For
testing the salt sensitivity of the individual subject, the
independent t test was used to examine whether the 30
blood pressure readings taken during the high salt diet
were significantly different from those taken during
the low salt diet Subsequently, the means of the 30
blood pressure readings as well as all other variables
under the different regimens were compared within
each group by the two-tailed t test for paired samples,
whereby in the sodium citrate study the significance
level was reduced to /?<0.016 to compensate for
multiple comparisons (placebo versus sodium chloride, placebo versus sodium citrate, and sodium chloride versus sodium citrate). The two-tailed t test for
independent samples was used for comparisons
between the salt-sensitive and salt-resistant groups.
The Pearson correlation coefficient was used to test
the relation between pH or bicarbonate and blood
pressure change and between aldosterone and pH.
Results are presented as mean±SEM.
Results
Five subjects were excluded from analysis because
of poor compliance as assessed by urinary sodium
and chloride excretion. Of the remaining subjects, 16
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TABLE 1. Physical, Blood, and Urine Variables in Salt-Resistant and Salt-Sensitive Normotensrve Subjects During
Low and High Sodium Chloride Intake

Salt-sensitive
(n=16)

Salt-resistant
(n=24)
Measurements

Low salt

High salt

111.3±1.6
68.1±1.4
82.6±1.4
61.5±1.4
73.0±1.5

111.2±1.8
68.0±1.3
82,4±1.2
60.9±1.4
74.9±1.8§

7.441 ±0.00!i
25.8±0.4
98.2±1.7
41.4±0.7

Low salt

High salt

Physical variables

Systolic BP (mm Hg)
Diastolic BP (mm Hg)
MABP (mm Hg)
Heart rate (beats/min)
Weight (kg)

109.5 ±2.4
67.4±1.8
81.5±1.8
61.1 ±2.0
72.6±1.2

115.0±2.6*
75.4±2Jt
88.6±1.8*
61.2±1.8
73.7±1.2§

7.435 ±0.003
25.2±0.2
99.4±13
40.7±0.5

7.427±0.006 B
25.4±0.3
98.0±2.5
42.3 ±0.6

7.413±0.0031
23.9±0.2#
100.0±3.1
41.4±0.6

136.9±0.8
98.6±0.6
4.0±0.1

139.9±0.7"
102.9±0.5"
4.0±0.1

138.6±0.8
4.2±0.1

139.5 ±0.5
104.3±0.8#
4.2±0.1

2,038±177
24.8±3.4
21.7±4.3
59.7±4.4

2,198±181
240±17§§
236±17§§
64.3±4J

1,840±207
24.6±4.3
24.8±3.8
69.3 ±4.7

2^48±174
238±15§§
247±375§
70.0±5.6

•

Arterial blood gas analysis

pH
HCO 3 (mmol/1)
pch (mm Hg)
PCO2 (mm Hg)
Plasma variables
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Sodium (mmol/1)
Chloride (mmol/1)
Potassium (mmol/1)

101.1 ±0.8tt

Urine variables

Volume (ml/24 hr)
Sodium (mmol/24 hr)
Chloride (mmol/24 hr)
Potassium (mmol/24 hr)

Values are mean±SEM. BP, blood pressure; MABP, mean arterial blood pressure.
•p=0.002 versus low salt diet.
t/>=0.01 versus salt-resistant group andp<0.0001 versus low salt died.
fc>«0.018 versus salt-resistant group andp<0.0001 versus low salt diet.
$p«0.001 versus low salt diet.
|/>=0.076 versus salt-resistant group.
1jp<0.000l versus salt-resistant group andp-0.057 versus low salt diet.
#p<0.0001 versus salt-resistant group andp=0.001 versus low salt diet.
"p<0.0001 versus low salt diet.
ttp=0.016 versus salt-resistant group.
Mp=0.003 versus low salt diet
§{jp<0.0001 versus low salt diet.

were salt-sensitive and 24 were salt-resistant according to the predefined criteria. Although 13 of the 16
salt-sensitive subjects had positive familial histories
of hypertension, this was the case with onlyfiveof the
24 salt-resistant subjects. There was no difference in
mean age between the salt-sensitive (24.7 ±0.5 years)
and salt-resistant (25.2±0.4 years) subjects. Physical,
plasma, and urinary variables are shown in Table 1.
There was no difference in the urinary excretion of
sodium and chloride between the two groups under
the different regimens. Although blood pressure was
higher when subjects were under the high salt diet
than under the placebo regimen in the salt-sensitive
group, blood pressure was not affected in the saltresistant group. Arterial pH and plasma bicarbonate
were significantly lower in the salt-sensitive subjects
during the high salt regimen (/><0.0001) compared
with the salt-resistant group (Figure 1). There was a
significant inverse correlation between salt sensitivity
(expressed as the difference in mean arterial pressure
between the high and low salt regimens) and both
arterial pH levels (r=-0.57,p=0.0002) and plasma

bicarbonate (r=-0.52, p=0.0007) during the high
salt diet (Figure 2). In the salt-sensitive group, the
high salt intake led to a significant reduction in
bicarbonate (p=0.001) compared with the low salt
diet, whereas bicarbonate was not affected in the
salt-resistant group (Figure 1). Under the low salt
diet, plasma chloride was slightly higher in the saltsensitive group than in the salt-resistant group
(/7=O.O16). Under the high salt diet, plasma chloride
increased significantly in both groups compared with
the low salt regimen (p<0.005).
Sodium Citrate Study

Of the 15 subjects who participated in this part of
the study, seven were salt-sensitive and eight were
salt-resistant. All the salt-sensitive subjects had positive familial histories of hypertension, and all the
salt-resistant subjects had negative familial histories.
The data of this part of the study are summarized in
Table 2. Addition of sodium chloride led to a rise in
diastolic and mean arterial pressure in the saltsensitive subjects (p<0.005 versus placebo), but
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low-salt high—salt

-P<0.0001 vs. salt-resistant and P<0.001 vs. low-salt

FIGURE 1. Plottings of arterial pH (top panel) and bicarbonate (bottom panel) levels in salt-resistant (n=24) and
salt-sensitive (n=16) normotensive subjects during low (20
mmollday) and high (220 mmol/day) sodium chloride intake.

sodium citrate did not. The different regimens had no
effect on blood pressure in the salt-resistant group.
During both the placebo (p=0.004) and sodium
chloride (p=0.03) regimens, arterial pH was significantly lower in the salt-sensitive group than in the
salt-resistant group. Plasma bicarbonate was lower in
the salt-sensitive than in the salt-resistant subjects
during the high salt diet (/?=0.021). During the
sodium citrate regimen, bicarbonate was significantly
elevated in both groups (p<0.005 versus sodium
chloride) and there was no difference in bicarbonate
levels between the two groups under this regimen.
There was an inverse correlation between the difference in mean arterial blood pressure between the
high and low sodium chloride regimens and the
arterial pH during the high sodium chloride diet
(r=-0.68, p<0.005). Plasma potassium was slightly
higher in the salt-sensitive subjects during the placebo (/><0.005) and the sodium chloride (not significant) periods. Plasma chloride was lower during
both the placebo (/><0.016) and the sodium citrate
(p<0.005) periods compared with the sodium chloride period in the salt-resistant group. Plasma chloride was lower in the salt-sensitive group during the
sodium citrate than during the sodium chloride

7.475

arterial pH (high salt)
(mmHg)
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(mmol/l)

plasma bicarbonate (high salt)
FIGURE 2. Scatterplots showing relation between sodium
chloride-induced change in mean arterial blood pressure
(MABP) and arterial pH (top panel) and bicarbonate (bottom panel) levels under high salt diet in normotensive saltresistant (o) (n=24) and salt-sensitive ( • ) (n=16) subjects.
Dotted line indicates 3 mmHg rise in MABP arbitrarily
selected to define salt sensitivity.

(p<0.016) periods. Mean plasma levels of aldosterone and renin activity were slightly lower in the
salt-sensitive than in the salt-resistant subjects during
all regimens; the difference, however, was not statistically significant. There was a significant correlation
between plasma aldosterone levels and blood pH in
subjects during the high salt regimen (r=0.63,
p=0.015) when the two groups were combined.
Discussion
Several authors have reported that salt sensitivity
can be demonstrated in normotensive individuals12-13
and that this sensitivity is related to a familial history
of hypertension.8-10 Salt sensitivity in normotensive
subjects has been described to be associated with
haptoglobin 1-1 phenotype,14 and an increased prevalence of certain H1A antigens,10 enhanced sympathetic responsiveness,10 and enhanced upregulation
of the a2/ft-adrenergic receptor ratio15 suggests that
salt-sensitive subjects might be genetically predisposed to the later development of hypertension.10
We have previously shown that salt sensitivity can be
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TABLE 2. Physical, Blood, and Urine Variables in Salt-Resistant and Salt-Sensitive Nonnotenstre Subjects During Administration of
Placebo, Sodium Chloride, and Sodium Citrate as Supplement to Low Salt Diet

Salt-resistant (n=8)
Placebo

Sodium chloride

Salt-sensitive (n=7)
Sodium citrate

Placebo

Sodium chloride

Sodium citrate

Physical variables

Systolic BP (mm Hg)
Diastolic BP (mm Hg)
MABP (mm Hg) •
Heart rate (bcats/min)
Weight (kg)
Arterial blood gas analysis
PH
HCO3 (mmol/1)
p d (mm Hg)
pah (mm Hg)

108.2±2.9
64.3±2.9
79.1±2.6
58.0±2.7
753±3.6

105.9±3.5
6S5±22
79.0±23
57.5±1.7
76.0±3J

106.1±3.0
65.2±3.0
78.9±2.0
58.0±2.8
75.6±3.7

102.7±3.3
65.0±2.9
77.6±2.7
60.1±1.2
72.0±1.2

107.2±3.0
71.4±2.7*
83.2±2.2*
57.5 ±1.4
72.4±O

105.3±2.9
68.5±2.0
80.7±1.8
58.3+1.1
73.0±1.2

7.450±0.011
26.5±1.0
97.2±2.4
42.3±1.7

7.436±0.006
25.3±03
100.2±1.8
41.4±0.9

7.461 ±0.013
27.6±03§
97.7±2.2
43.4±1.2

7.422±0.005t
25.2±0.4
102.4±2.6
43.5+1.0

7.415 ±0.007*
24.0±0.4$
109.4±4.0
41.8+1.1

7.444±0.009
27.1±0.4§ ||
100.3±3.2
44.6±0.9

139.0±0.7
98.1 ±1.3
3.9±0.1
6.0±1.4
0.91±0.13

141.1±1.0
102.8±0.8 |
4.1±0.1
1.9±0.5*
0.18±0.02'

141.9±1.7
99 5 ±0.71
3.8±0.1
2.2±0.4*
0.24±0.07*

140.0±0.6
1013±1.3
4.4±0.1t
5.7+1.3
0.89±0.21

141.2±0.7
102.9±0.8
4.5±0.2
1.4±0.6*
0.14±0.02*

141.3±0.9
99.6±0.6#
4.0±0.1
1.2±0.2*
0.16±0.04*

l,500±218
21.5±4.9
23.8±3.4
49.6±33

l,850±119
216.5 ±15.4'
214.6±18.3*
58.9±6.2

1,812±121
192.9±12.6*
21.1±4.1§
48.9±2.2

1,614±352
19.9+5.8
23.0±4.3
52.1 ±4.9

1,921 ±298
222.4±10.2*
2473±15.3*
51.1±3.5

1,771±253
195.9±22.0'
20.7±2.3§
44.7±3.2

Plasma variables
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Sodium (mmol/1)
Chloride (mmol/1)
Potassium (mmol/1)
Renin activity (ng/ml/hr)
Aldosterone (nmol/1)
Urine variables

Volume (ml/24 hr)
Sodium (mmol/24 hr)
Chloride (mmol/24 hr)
Potassium (mmol/24 hr)

Values are mean±SEM. BP, blood pressure; MABP, mean arterial blood pressure.
*/><0.005 versus placebo.
1p<0.005 versus salt-resistant group.
}jj<0.05 versus salt-resistant group.
{£><0.005 versus sodium chloride.
||/?<0.01 versus placebo.
ip<0.01 versus sodium chloride.
#p<0.016 versus sodium chloride.

assessed in normotensive individuals in a well reproducible manner.8
In the present study, which examines the relation
between salt sensitivity and acid-base status in normotensive subjects, arterial pH and plasma bicarbonate levels were found to be lower in the salt-sensitive
group compared with the salt-resistant group under
high salt intake. The inverse correlation found
between the reaction of blood pressure to high salt
intake and the pH and bicarbonate levels (Figure 2)
demonstrates that there is no sharp dividing line in
either pH or bicarbonate levels between salt-sensitive
and salt-resistant subjects. Rather, the reaction of
blood pressure to high salt intake as related to pH or
bicarbonate appears to form a continuum.
The finding of lower pH and bicarbonate levels in
salt-sensitive subjects is compatible with the observation of a relative metabolic acidosis made in various
animal models of salt-sensitive hypertension. According to Lucas et al,1-2 arterial plasma pH and bicarbonate levels are lower in spontaneously hypertensive rats (SHR) and Milan strain hypertensive rats
compared with Wistar-Kyoto (WKY) rats and Milan
strain normotensive rats, respectively. Reduced

plasma bicarbonate levels were noted in young SHR
before the development of hypertension.2 Lower
plasma bicarbonate levels have also been reported in
the stroke-prone SHR.3
Little is known about acid-base status in patients
with essential hypertension. We are aware of only
two reports on venous pH measurements in patients
with essential hypertension. In a study by Shore et
al16 dealing with the effects of storage on ionized
calcium in blood samples, patients with essential
hypertension were noted to have higher venous pH
levels compared with normotensive controls. Unfortunately, blood gas data that would have served to
rule out hyperventilation in their hypertensive subjects were not reported in that study. Resnick et al17
observed a lower intracellular pH in erythrocytes of
patients with essential hypertension compared with
normal controls. Venous pH measured in their study
was not different between the two groups. The major
limitation of the latter studies lies in the fact that,
although venous pH may suffice for the detection of
acid-base abnormalities in the clinical setting, it is
significantly affected by peripheral tissue metabolites
and therefore may not be suitable for detecting small
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pH differences of 0.05 units as can be expected from
the animal studies mentioned above. Therefore, in
this study, blood gas analysis was performed in
arterial blood.
The differences in pH and bicarbonate between
salt-sensitive and salt-resistant subjects observed in
our study are extremely small and to our knowledge
there are no reports suggesting that such minor
changes can per se influence blood pressure.
Although it is therefore unlikely that the mild acidosis observed is primarily responsible for the saltinduced rise in blood pressure, the acidosis could
nevertheless point to a major homeostatic disturbance somehow linked to blood pressure regulation.
Considering that acid-base equilibrium is carefully
maintained by a variety of factors such as plasma and
cellular buffer capacity, renal and respiratory factors,
even the smallest change in pH may reflect major
changes in factors normally serving to keep acid-base
equilibrium constant.
An explanation for the relative acidosis found in
the salt-sensitive group can be no more than conjectural at this stage. In view of the normal arterial
carbon dioxide and oxygen tensions, the young age of
our subjects, and the lower bicarbonate levels, it
would be reasonable to assume that the acidosis
observed was not a consequence of a respiratory
abnormality. Assuming therefore a metabolic cause
for the relative acidosis, one may have to look for
some impairment of renal acid-base regulation in
subjects with a predisposition to salt-sensitive hypertension. So far, no studies on renal acid-base disposition as related to blood pressure regulation have
been reported in humans. However, in a recent
animal study conducted by Lucas et al,18 intraperitoneal administration of NaHCO3 resulted in enhanced
excretion of urinary bicarbonate in SHR compared
with WKY rats, pointing to reduced tubular reabsorption of bicarbonate in this model of salt-sensitive
hypertension. Also, an increased Na+ uptake by renal
brush border membrane vesicles isolated from Milan
hypertensive rats,19 decreased Na+ excretion in
young SHR,20 and indirect evidence for enhanced
proximal tubular Na+ reabsorption in salt-sensitive
normotensive subjects10 and in normotensive subjects
with positive familial histories of hypertension21
point to some renal defect that could account for
both the blood pressure increase and the relative
acidosis during high salt intake. Clearly, more studies
investigating the relation between renal sodium and
acid-base homeostasis in salt-sensitive hypertension
are warranted.
Because proton secretion in the distal renal tubule is
stimulated by aldosterone,22 a decreased secretion of or
hyporesponsiveness to aldosterone in salt-sensitive subjects could lead to reduced distal tubular proton secretion as observed in some forms of distal tubular acidosis
(type IV).23 Although some authors have observed
lower aldosterone levels in salt-sensitive subjects,10-24
we and others12 have not Nevertheless, ourfindingof a
significant correlation between plasma aldosterone and

pH during the high salt diet could indicate a role of
aldosterone for the metabolic acidosis found in the
salt-sensitive subjects.
Whether the relative acidosis observed in the
salt-sensitive subjects is somehow related to reduced
intracellular pH as found in erythrocytes of patients
with essential hypertension17 or to enhanced Na+-H+
antiport activity as described in platelets of patients
with essential hypertension4-5 and lymphocytes of
SHR25 remains unclear.
During the sodium citrate period, which failed to
raise blood pressure in the salt-sensitive group,
plasma pH and bicarbonate were not significantly
different in the two groups. Alkalinization could thus
have prevented a rise in blood pressure resulting
from sodium administration in the salt-sensitive
group. However, the finding that nonalkalinizing
nonchloride sodium salts such as sodium phosphate
also fail to raise blood pressure26 makes the lack of
the chloride anion a more likely factor accounting for
the failure of sodium citrate to raise blood pressure
in salt-sensitive subjects.2728
In conclusion, we found that arterial pH and
plasma bicarbonate levels are lower in salt-sensitive
than in salt-resistant individuals. The degree of relative metabolic acidosis correlated to the rise in
blood pressure during the high salt diet. Thus, salt
sensitivity in normotensive humans and therefore the
predisposition to salt-sensitive essential hypertension
appears to be associated with an abnormality in
(possibly renal) acid-base regulation. At present, it is
not clear whether the acidosis by itself contributes to
the development of salt-sensitive hypertension or is
merely a marker for some underlying defect related
to salt sensitivity. Further studies examining the renal
acid-base disposition in patients with salt-sensitive
essential hypertension and in normotensive saltsensitive subjects as well as its relation to blood
pressure regulation will be required.
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Salt sensitivity in humans is associated with abnormal acid-base regulation.
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