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AsstractT The influence of dietary salt on the
levels of plasma bicarbonate and on the characteristics
of bicarbonate reabsorption was studied in experimental
chronic renal failure. Chronic renal failure was pro-
duced in rats by sequential partial nephrectomies. The
control group received a diet constant in salt content
throughout the progression of renal failure; the other
group (PRNa), at each stage of renal failure, re-
ceived salt intake reduced in direct proportion to the
fall in glomerular filtration rate (GFR). In the steady
state, the quantities of urinary sodium closely approxi-
mated intake in both groups of animals. The adaptive
increased natriuresis per nephron exhibited by the con-
trol animals was prevented in the PRNa animals. The
PRNa group had (a) higher plasma bicarbonate levels,
(b) increased bicarbonate thresholds, and (c) increased
maximal tubular reabsorptive capacity for bicarbonate.

As renal failure progresses, dietary salt can be-
come a determining factor of the levels at which plasma
bicarbonate is maintained. Proportional reduction of
dietary salt results in bicarbonate conservation in rats
with experimental progressive renal failure.

INTRODUCTION

Bicarbonate deficit and metabolic acidosis are common
complications of chronic progressive renal failure (1,
2). Since in both normal and in uremic states, there
is a direct association between sodium and bicarbonate
reabsorption by the kidney (3-6), it is possible that
as renal failure progresses, the quantities of dietary salt
may substantially influence the mechanisms regulating
bicarbonate homeostasis. This study was designed
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therefore to investigate the influence of dietary salt
on the steady-state plasma bicarbonate concentrations
and on the characteristics of bicarbonate reabsorption
in experimental chronic renal failure, The experiments
were performed in rats in which chronic renal failure
was produced by sequential partial nephrectomies. One
group received a diet constant in salt content through-
out the progression of renal failure; the other group
(PRNa),' at each stage of renal failure, received salt
intake reduced in direct proportion to the fall in glo-
merular filtration rate (GFR) (7). Sodium balance
was evaluated on the days preceding the bicarbonate
infusion experiments. Bicarbonate titration experi-
ments were performed by a standard technique that
minimized extracellular fluid (ECF) volume expansion

4.
METHODS

Experimental animals. Experiments were performed on
female Sprague-Dawley rats of the Holtzman strain weigh-
ing between 250 and 300 g. Chronic renal failure was pro-
duced by sequential partial nephrectomies in three stages
separated by an interval of at least 2 wk. Stage ITA con-
sisted of the removal of approximately 75% of the left
kidney; stage IIB, 75% of the right kidney; and stage
II1, removal of remnant right kidney.

Balance studies. The animals were divided into two
groups. The control group was maintained on constant
dietary salt intake throughout the progression of chronic
renal failure. The experimental group (PRNa) received a
proportional reduction in sodium chloride intake at each
fall in GFR. Dietary sodium was administered in the fol-
lowing doses: (a) Control: 2.50 meq/day (0.75 meq with
each morning and evening meal and 1 meq at separate noon
feedings) ; (b) PRNa: stage IIA, 2.00 meq/day; stage IIB,
1.00 meq/day; stage III, 0.25 meq/day. As in the control
animals, the NaCl dose was divided into three separate feed-

1 gbbreviations used in this paper: ECF, extracellular
fluid; FEna, fractional sodium excretion; GFR, glomerular
filtration rate; PRNa, experimental rats, with salt intake
reduced in proportion to fall in GFR; UnV, rate of sodium
excretion.
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ings and reduced within the first 24 h after the designated
removal of renal mass. The animals were pair fed a syn-
thetic sodium-free diet to which NaCl was added according
to the stipulations of the protocol. The diet (ICN Nutri-
tional Biochemicals Division, International & Nuclear Cor-
poration, Cleveland, Ohio) has the following composition:
20% casein, 8% corn oil, 67% dextran, and 4% sodium-free
salt mixture and supplementary vitamins. Each animal re-
ceived a total of 16 g of this diet daily; each 8 g homoge-
nized in 10 ml of a distilled water-sodium chloride solution
given directly through a gastric tube at morning and eve-
ning. The sodium content of the diet was measured fre-
quently. The animals were kept in metabolic cages, and
urine was collected daily for volume and sodium determina-
tions.

Control and bicarbonate titration studies. All studies
were performed on the unanesthetized animal at the final
stage (III) of reduction of renal mass. The preparation of
the animals for these procedures has been described by
others previously (8). The rat was lightly anesthetized
with ether to allow for insertion of arterial, venous, and
bladder catheters. After the animal was placed on the plastic
restraining device, a period of 90-120 min was allowed
for complete recovery from the anesthesia. Thereafter, an
[*Clinulin priming dose and sustaining infusion was begun,
and after a period of 60 min for equilibration, observations
were made during three successive control periods, each
lasting 30 min. Bicarbonate titration experiments were per-
formed utilizing a standard technique in which ECF volume
expansion was minimized (4). Observations were made over
a range of plasma bicarbonate concentrations extending
from values as low as 5 peq/ml to values as high as
5¢ umeq/ml. The sustaining infusions contained a sodium
concentration of 140 weq/ml. The rate of bicarbonate ad-
ministration was adjusted by increasing the bicarbonate
concentration of the infusate progressively from 0 to 120
req/ml. The concentration of chloride, the only other
anion, was changed reciprocally. 15 to 20 clearance periods,
each 30 min in duration, were obtained. As many as three
clearance periods were obtained at each level of bicarbonate
infusion. The sustaining solutions containing sodium bi-
carbonate, sodium chloride, and inulin were infused at a
rate of 0.028 ml/min. Before each increment of bicarbonate
infusion, a single injection of 0.45 meq of bicarbonate was
infused in a volume of 0.3 ml. An equilibration period of at
least 15 min was allowed after initiation of each new sus-
taining solution. All urine samples were collected under oil,
and blood samples were obtained directly from the in-
dwelling femoral arterial cannula. The pH and Pco. deter-
minations were made immediately after collection of blood
and urine with an Instrumentation Laboratory Microgas
Analyzer (Radiometer Model BMS3; Instrumentation Lab-
oratory, Inc., Lexington, Mass.). Bicarbonate concentra-
tions in urine and plasma were calculated with the Hender-
son-Hasselbalch equation with a pK' value of 6.1 and an «
value of 0.0301 for plasma. An « value of 0.0309 was used
for urine, and pK’ values were calculated for each urine
sample by the formula pK'=6.33—0.5X VB, where B
represents the total cation concentration estimated as the
sum of sodium concentration plus potassium concentration.
Bicarbonate reabsorption was calculated as the difference
between the amount filtered and the amount excreted. A
Donnan factor of 1.05 was employed for estimating the con-
centration of bicarbonate in the ultrafiltrate. GFR was
measured with [carboxyl-**Clinulin. A priming dose of 1
#Ci of [*Clinulin was followed by a sustaining solution to
provide counting rates at least 10 times greater than back-
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ground in a 10-ul sample of plasma. [carboxyl-*Clinulin
was counted in a Packard Tri-Carb liquid scintillation
counter (Packard Instrument Co., Inc., Downers Grove,
Ill.). Sodium was measured with a flame photometer. The
sodium content of the diet was determined in nitric acid
extracts.

Statistical significance was determined by the Student’s ¢
test.

RESULTS

Table I presents the details of a bicarbonate titration
study performed in a control animal maintained on a
constant dietary salt intake throughout the progression
of renal failure. During the control periods, the GFR
averaged 0.29 ml/min, the rate of sodium excretion
(UxaV), 2.47 weq/min, with a corresponding fractional
excretion of sodium (FE~.), 6.48. Plasma bicarbonate
averaged 11.3 req/ml, and the rate of bicarbonate
excretion (UHC0sV) was less than 0.01 req/min. During
the bicarbonate infusion, the plasma bicarbonate rose
from 13.0 to 42.0 peq/ml. The arterial Pco: oscillated
between 24 and 28 mm Hg. Bicarbonate reabsorption
increased from 12.5 to 27.0 weq/ml GFR, and the
U=ncosV increased from 0.02 to 5.82 weq/min. Increase
in UHCosV was observed immediately after the infusion
of bicarbonate was begun. These losses occurred at
plasma bicarbonate levels below the normal range,
continued, and became more accentuated as the levels
were raised progressively. The Ux.V increased from
2.30 to 7.80 peq/min, with a corresponding change in
FEx. from 8.85 to 20.53. Hence, there was a parallel
increase in the rates of bicarbonate and sodium ex-
cretion.

Table II presents a typical bicarbonate titration study
in a PRNa animal, in which increased natriuresis was
prevented by reducing dietary salt intake in direct
proportion to the fall in GFR. The average GFR for
the control periods was 0.20 ml/min. The Ux.V, 0.16
weq/min, and the corresponding FEx., 0.60, were sub-
stantially lower than the values of the control animal.
In addition, at a plasma bicarbonate of 17 weq/ml, no
bicarbonate appeared in the urine. When bicarbonate
was infused, the plasma concentration increased from
175 to 43.0 meq/ml. The arterial Pco. oscillated
between 28 and 36 mm Hg. The bicarbonate reab-
sorption increased from 17.5 to 40.0 weq/ml GFR. A
slow progression of bicarbonate excretion began at a
plasma bicarbonate of 19.0 weq/ml; however, excre-
tion only became substantial at plasma levels above 24.5
ueq/ml, at which level the rate of sodium excretion
had increased to 0.95 weq/min, with a corresponding
FExa of 2.71. Thus, the increase in bicarbonate excre-
tion began at higher plasma bicarbonate levels than in
the control animal and became substantial only when
the UxV had increased significantly from the control
periods.
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TaBLE I
A Bicarbonate Titration Study in a Control Animal

Plasma Urine
Clearance HCOs HCOs
period Time GFR pH Pco: HCO: pH Pco: HCOs: reabsorption excretion UnaV FENa
min ml/min mm Hg upeq/ml mm Hg peq/ml  ueq/min peq/ml  peq/min peq/ml  peq/min %
GFR GFR
1 0-30 0.29 7.31 19.0 10.0 5.80 10.0 0.13 290 10.0 0.00 0.00 2.50 6.63
2 30-90 0.29 7.35 20.0 12.0 6.00 12.0 0.26 3.48 120 0.01 0.03 247 6.55
3 90-120 0.30 736 21.0 12.0 6.20 100 0.34 3.60 12.0 0.01 0.03 2.44 6.26
120-40 min: prime 0.3 ml, 1.5 M NaHCO; (0.45 meq HCOjy), sustaining solution containing NaHCO; 45 meq/liter at
0.028 ml/min.
4 140-170 0.20 7.36 24.0 13.0 6.28 11.0 0.41 2.50 12.5 0.02 0.10 2.30 8.85
5 170-200 0.28 7.37 25.0 14.0 6.51 180 1.13 3.64 13.0 0.07 0.25 2.60 7.14
6 200-230 0.32 7.35 27.0 14.5 6.66 140 1.28 7.48 14.0 0.09 0.28 3.40 3.65
230-250 min: prime 0.3 ml, 1.5 M NaHCO; (0.45 meq HCOjy), sustaining solution containing NaHCO; 45 meq/liter at
0.028 ml/min.
7 250-280 0.40 7.44 28.0 17.0 6.68 160 1.53 6.40 16.0 0.12 0.38 3.55 6.34
8 280-310 0.25 7.44 28.0 18.5 6.70 180 1.82 425 17.0 0.08 0.32 3.71 10.60
9 310-340 0.28 7.59 23.0 21.5 7.01 19.0 4.10 5.32  19.0 020 0.71 3.7 9.45

340-360 min: prime 0.3 ml, 1.5 M NaHCO; (0.45 meq HCOy"), sustaining solution containing NaHCO; 60 meq/liter at

0.028 ml/min.

10 360-390 0.36 7.67 20.0 23.0 7.40
11 390-420 0.30 7.60 25.0 24.0 7.44
12 420-450 0.30 7.73 19.0 25.0 7.55

19.0 10.33 749 208 048 1.33 3.70 7.34
19.0 11.46 6.42 214 0.69 2.30 3.80 9.05
20.0 15.66 6.60 22.0 0.78  2.60 3.90 9.29

450-470 min: prime 0.3 ml, 1.5 M NaHCO; (0.45 meq HCOjy), sustaining solution containing NaHCO; 60 meq/liter at

0.028 ml/min.

13 470-500 0.29 7.71 22,0 28.0 7.68
14 500-530 0.28 7.74 22.0 30.0 7.70
15 530-560 0.27 775 23.0 32.0 7.75

17.0 17.87 6.96 24.0 097 3.34 4.00 9.85
22.0 24.52 7.00 25.0 123 4.39 4.20 10.71
20.0 25.39 6.89 25.5 1.52  5.63 4.50 11.90

560-580 min: prime 0.3 ml 1.5 M NaHCO; (0.45 meq HCOjy), sustaining solution containing NaHCO; 120 meq/liter at

0.028 ml/min.

16 580-610 0.25 777 240 35.0 7.81
17 610-640 0.20 7.85 220 39.0 8.10
18 640-670 0.24 792 20.0 420 8.20

21.0 30.51 6.60 26.4 210 8.40 5.60 14.60
24.0 69.22 540 27.0 3.46 17.30 6.00 18.70
26.0 97.07 6.48 27.0 5.82 24.25 7.80 20.53

Rat wt, 290 g. At — 160 min, the rat was put under light ether

anesthesia to insert the jugular vein and femoral artery cannulas

and bladder catheter and to position the animal in the holder. This lasted 30 min. At —60 min, a priming solution of 1 uCi
[“CJinulin in 0.5 ml normal saline and a sustaining solution containing 0.75 xCi [*CJinulin/ml normal saline at 0.28 ml/min

were given.

Fig. 1 depicts the characteristics of bicarbonate re-
absorption for all animals. The control group pre-
sented a restriction in bicarbonate reabsorption be-
ginning at plasma bicarbonate levels as low as 8 weq/
ml, with subsequent stabilization of the maximal ca-
pacity between 16 and 34 weq/ml. The PRNa group,
in contrast, followed closely the line of 1009 reabsorp-
tion with slight restriction beginning only at 26 xeq/ml.

Fig. 2 depicts the quantities of bicarbonate appearing
in the urine with increasing concentrations of plasma
bicarbonate for both groups of animals. In addition to
the difference observed between the bicarbonate thresh-
olds, at each level of plasma bicarbonate the excretion
rates were greater in the control group of animals
than in the PRNa group.
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Table III presents comparative data for both groups
of animals for plasma pH, Pcos, and characteristics of
bicarbonate and sodium excretion during the control
periods and during periods of bicarbonate diuresis.
There was no significant difference in GFR between
the two groups of animals during the control periods. A
significant difference, however, was observed in the
levels of plasma bicarbonate, with an average for the
controls of 10.1%1.2, as compared with the PRNa’s,
averaging 14.3+0.6 weq/ml (P <0.01). Bicarbonate
losses were not observed in either group. The control
animals had a Pcos of 20.0, and the PRNa animals, 27.1
mm Hg. These changes in Pco: represent appropriate
respiratory compensation for the degree of metabolic
acidosis. Similarly, the rate and fractional excretion



TasLE 11
A Bicarbonate Titration Study in an Experimental (PRNa) Animal

Plasma Urine
Clearance HCOs HCOs
period Time GFR pH Pco: HCO: pH Pco: HCOs; reabsorption excretion UnaV FENa
min ml/min mm Hg peq/ml mm Hg upeg/ml  ueq/min peq/ml  peq/min peq/ml  peq/min %
GFR GFR
1 0-30 0.19 7.35 28.0 14.5 5.30 10.0 0.04 2.76  14.5 0.00 0.00 0.14 0.57
2 30-90 0.22 7.38 30.0 17.0 5.39 11.0 0.05 3.714 17.0 0.00 0.00 0.16 0.50
3 90-120 0.19 7.35 30.0 16.0 542 80 0.04 3.04 16.0 0.00 0.00 0.18 0.73

120-140 min, prime 0.3 ml 1.5 M NaHCO; (0.45 meq HCOy-), sustaining solution containing NaHCO; 45 meq/liter at
0.028 ml/min.

4 140-170 0.21 7.36 32.0 17.5 5.10 15.0 0.03 3.66 17.5 0.00 0.00 0.26 0.88
S 170-200 0.19 7.36 350 19.0 5.53 140 0.09 3.61 19.0 0.01 0.0 0.32 1.20
6 200-230 0.25 740 35.0 21.0 5.50 15.0 0.09 525 21.0 0.01 0.04 0.34 0.97

230-250 min, prime 0.3 ml 1.5 M NaHCO; (0.45 meq HCOy"), sustaining solution containing NaHCO; 45 meq/liter at

0.028 ml/min.

7 250-280 0.30 749 29.0 215 593 120 0.19 6.45 21.5 0.01 0.03 0.45 1.07
8 280-310 0.25 749 33.0 245 6.05 140 0.30 6.13 245 0.03 0.12 0.95 2.7
9 310-340 0.18 7.53 31.0 255 6.09 12.0 0.28 450 25.0 0.03 0.17 1.10 4.40

340-360 min, prime 0.3 ml 1.5 M NaHCO; (0.45 meq HCOjs-), sustaining solution containing NaHCO; 60 meq/liter at

0.028 ml/min.

10 360-390 0.15 7.52 35.0 28.0 6.25 17.0 0.63 419 27.0 0.04 0.27 1.30 6.19
1 390-420 0.20 7.59 32.0 30.0 6.25 240 0.80 590 29.0 0.05 0.25 1.20 4.14
12 420-450 0.30 7.65 28.0 30.5 6.45 270 1.19 9.00 30.0 0.13 043 1.65 3.92

450-470 min, prime 0.3 ml 1.5 M NaHCO; (0.45 meq HCOy"), sustaining solution containing NaHCO; 60 meq/liter at

0.028 ml/min.

13 470-500 0.25 7.65 30.0 33.0 6.50 280 1.87 8.00 32.0 0.10 0.40 1.50 4.29

14 500-530 0.22 7.63 36.0 36.0 691 380 7.09 7.48 33.0 0.61 2.77 1.80 5.14

15 530-560 0.19 7.70 32.0 40.0 7.55 27.0 22.54 7.22 38.0 1.10 5.79 2.00 6.66
560-580 min, prime 0.3 ml 1.5 M NaHCO; (0.45 meq HCOjy), sustaining solution containing NaHCO; 120 meq/liter at

0.028 ml/min.

16 580-610 0.18 7.75 31.0 43.0 7.81 21.0 30.51 7.20 40.0 1.90 10.55 2.10 7.24

Rat wt, 300 g. At —170 min, the rat was put under light ether anesthesia for 35 min to insert the jugular vein and femoral artery
cannulas and the bladder catheter, and to position the animal in a holder. At —60 min, a priming, solution of 1 uCi [“CJinulin
in 0.5 ml normal saline and a sustaining solution containing 0.75 xCi [*CJinulin/ml normal saline at 0.028 ml/min were given.

of sodium were significantly different: UxaV, 2.06 and
0.20 peq/min; FEws., 6.33 and 0.66 for controls and
PRNa’s, respectively (P <0.01). During the bicar-
bonate diuresis, the levels of bicarbonate reabsorption
were compared at plasma concentrations between 35
and 40 peq/ml. For approximately the same levels
of plasma bicarbonate, the controls excreted 16.4+3.4;
whereas the PRNa’s excreted 3.36%=1.25 wneq/ml GFR
of bicarbonate.

Table IV presents the sodium balance data of the
five consecutive days before the bicarbonate titration
experiments. The quantities of urinary sodium were
close to dietary sodium in both groups of animals at
the three stages of decrease in renal mass. Equally,
body weights and rate of body weight gain were com-
parable for all animals.

Prevention of Natriuresis—Bicarbonate Conservation in Chronic Uremia

DISCUSSION

The present study demonstrates, first, that constant
dietary salt administered throughout the progression
of experimental chronic renal failure is associated with
a marked bicarbonate deficit; and second, that gradual
reduction of dietary salt in direct proportion to the fall
in GFR leads to (a) partial correction of the bicarbon-
ate deficit, (b) increase in the threshold at which bi-
carbonate appears in the urine, and (¢) increase in the
maximal tubular reabsorptive capacity for bicarbonate.

The difference in the levels of plasma bicarbonate
between the two groups of animals suggests that, as
renal failure progresses, dietary salt becomes an im-
portant determinant of the levels at which plasma bi-
carbonate is maintained. Other factors that influence
bicarbonate homeostasis were excluded in these experi-
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TaBLE III

Sodium and Bicarbonate Excretion

Plasma Urine
GFR pH Pco: HCOs: pH Pco: HCOs excretion  UnNaV FENa
ml/min mm Hg  peg/ml mm Hg peq/min  peg/ml  peq/min Y%
GFR
Control periods
Control (8) 0.26 7.33  20.0 10.1 596 10.3 0.00 0.00 2.06 6.33
+SEM 0.02 0.01 2.4 1.2 0.09 1.7 0.00 0.00 0.17 0.52
PRNa (9) 0.23 734 271 14.3 5.73 8.3 0.00 0.00 0.20 0.66
+SEM 0.01 0.01 1.5 0.6 0.06 1.0 0.00 0.00 0.02 0.05
P value NS NS 0.05 0.01 0.05 NS NS NS 0.01 0.01
Bicarbonate diuresis

Control (6) 0.24 717 257 37.6 7.59 265 3.714 164 8.43  28.89
+SEM 0.02 0.04 2.2 0.4 0.15 1.9 0.83 3.4 1.28 5.24
PRNa (7) 0.31 7.66 33.7 36.6 698 226 0.67 336 3.03 11.71
+SEM 0.07 0.02 1.5 0.5 0.20 5.7 0.15 1.25 0.81 5.01
P value NS 0.05 0.01 NS 0.05 NS o0.01 0.01 0.01 0.05

Values are means &= 1 SEM. Number of animals are in parentheses.

ments by keeping both groups of animals on the same
diet, except for salt, on the same metabolic demands,
and by allowing the same interval of time for adapta-
tion to each stage of reduction of renal mass. The dif-
ference in the levels of plasma bicarbonate between the
two groups of animals might be explained by the dif-
ference in the characteristics of bicarbonate reabsorption.
In the animals that received a proportional reduction of
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Ficure 1 Bicarbonate titration curves for animals both on
a constant (control) and proportional reduction of sodium
intake (PRNa) at the final stage of progressive chronic
renal failure.
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salt, when plasma bicarbonate was progressively in-
creased, a progressive increase in tubular bicarbonate re-
absorption occurred throughout the normal range of
plasma levels. In contrast, in the animals on a constant
salt intake, despite initial lower plasma bicarbonate lev-
els, bicarbonate reabsorption was depressed, beginning at
plasma levels below the normal range. Thus, conserva-
tion of bicarbonate might account for the initial higher
plasma bicarbonate concentrations in the PRNa group.

Two associated mechanisms, both related to sodium
balance and maintenance of ECF volume, could explain
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FiGUure 2 Bicarbonate excretion for animals both on a
constant (control) and proportional reduction of sodium in-
take (PRNa) at the final stage of progressive chronic renal
failure.



the differences in the levels of bicarbonate threshold.
First, the animals on a constant salt intake might have
retained sodium, with associated ECF volume expan-
sion, before they entered the steady state conditions of
sodium balance. This is suggested by the observation
that in these animals during the bicarbonate diuresis
there was a higher rise in the absolute and proportional
rate of sodium excretion. The FExa rose from 6.33 to
28.89 in the constant salt intake group and from 0.66
to 11.71 in the PRNa group. Since ECF volume ex-
pansion restricts bicarbonate reabsorption (3-6), it is
possible that constant salt produces relative ECF vol-
ume expansion and that, conversely, the proportional
reduction of salt intake prevents the associated re-
striction of bicarbonate reabsorption. The second pos-
sibility arises from the observation that, in the steady-
state conditions, the quantities of daily urinary sodium
closely approximated the dietary intake in both groups
of animals. Thus, the animals on constant salt pre-
sented the characteristic increased natriuresis per unit
nephron of chronic renal failure. Since there is a
direct association between the patterns of sodium and
bicarbonate reabsorption (4-6), it is possible that the
same mechanisms that result in an increased natriuresis
per unit nephron also result in insidious urinary bicar-
bonate losses (9, 10). It is also possible that a com-
bination of these two mechanisms could explain the

TaBLE IV
Sodium Balance in Control and PRNa Groups at the Three
Stages of Decrease in Renal Mass

Body Average

GFR  Intake Urine Pxa wt  wt gain
ml/min meq/day meq/day peq/ml g g/day
Stage 1IA
Control (8) 220 250 235 1350 275 1.20
+SEM 0.20 0.16 1.2 10 0.05
PRNa (9) 230 200 18 137.0 283 1.18
+SEM 0.36 0.10 0.7 12 0.10
Stage IIB
Control (8) 1.10 2.50 240 1380 295 0.75
+SEM 0.15 0.20 0.3 13  0.18
PRNa (9) 098 1.00 0.90 137.6 302 0.80
+SEM 0.15 0.10 0.8 14 0.10
Stage 111
Control (8) 026 250 238 1350 300 0.30
+SEM 0.02 0.22 1.0 20 0.09
PRNa (9) 023 025 020 1340 310 0.35
+SEM 0.01 0.10 0.9 18 0.13

Pna = plasma sodium concentrations. Values are means
+SEM. Number of animals are in parentheses. Body weight
given is for the last day of balance studies.

Prevention of Natriuresis—Bicarbonate Conservation in Chronic Uremia

difference in plasma levels and in the characteristics of
bicarbonate reabsorption,

The response to the high bicarbonate doses necessary
to elevate plasma levels above threshold further em-
phasizes the influence of salt intake on the character-
istics of bicarbonate reabsorption in chronic renal
failure. The PRNa animals exhibited a pattern similar
to that described in normal rats in that they follow
closely the line of 1009 reabsorption (4). In con-
trast, the animals on a constant salt intake exhibited a
reabsorptive maximum capacity similar to that de-
scribed in chronically uremic rats (9).

It is concluded that in experimental chronic renal
failure, reduction of dietary salt in direct proportion to
the fall in GFR results in conservation of bicarbonate.
This partial correction of the bicarbonate deficit may
have therapeutic applications in the management of
metabolic acidosis of chronic renal failure.
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