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Influence of Expansion of Extracellular Volume on Tubular
Reabsorption of Sodium Independent of Changes in
Glomerular Filtration Rate and Aldosterone
Activity *

Frovyp C. REcTOR, JR., GEORGE VAN GIESEN,} FrREDRIK KIIL,Z AND
DonaLp W. SELDIN

(From the Department of Internal Medicine, the University of Texas Southwestern Medical
School, Dallas, Texas)

The excretion of sodium by the kidney is in-
fluenced by changes in glomerular filtration rate
(GFR), serum sodium concentration, adrenocor-
tical activity, the quantity of nonreabsorbable
solutes in the glomerular filtrate, and the vol-
ume of extracellular fluid (ECF) (14). Some
of these factors alter sodium excretion by affect-
ing the amount of sodium filtered ; others modulate
the tubular reabsorption of sodium.

The mechanism whereby acute changes in the
volume of ECF influence sodium excretion is not
entirely clear. At least two factors, however, have
been identified. Both the secretory rate of aldos-
terone and the GFR are influenced by alteration
in the volume of ECF and may play important
roles in the regulation of sodium excretion by
volume. Alteration of sodium excretion. by pa-
tients with Addison’s disease in a parallel fashion
with sodium intake and without detectable changes
in GFR (5, 6) suggests that a third factor may
be operative. Furthermore, a number of investi-
gators (7-9) have shown that, under conditions
where the volume of ECF was acutely altered in
the face of fixed adrenocortical activity, sodium
excretion varied independently of GFR, sug-
gesting that changes in volume were in some man-
ner influencing the tubular reabsorption of so-
dium independent of adrenocortical hormones.
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All; these studies, however, are open to the ob-
jection that errors in the measurements of GFR
could lead to erroneous conclusions concerning
the relative roles of filtration and tubular reab-
sorption (1, 10).

Recently, de Wardener, Mills, Clapham, and
Hayter (11) circumvented this difficulty by dem-
onstrating that acute expansion of ECF volume
with an infusion of isotonic saline increased so-
dium excretion despite both the administration of
large doses of 9a-fluorohydrocortisone and marked
reductions in GFR produced by aortic constric-
tion. These results, which have subsequently
been confirmed and extended by Levinsky and
Lalone (12), establish that the increased sodium
excretion after expansion of the ECF volume is
the consequence of diminished tubular reabsorp-
tion of sodium via some mechanism other than
suppression of adrenocortical activity. They do
not, however, define the locus in the nephron
wherein sodium reabsorption must have been
suppressed.

Our experiments were designed to localize
within the nephron the site at which changes in
ECF volume regulate sodium reabsorption. This
we achieved by demonstrating that massive infu-
sions of hypotonic saline increase sodium excre-
tion under the f{following circumstances: 1)
marked reduction in GFR produced by con-
striction of the aorta, 2) constant and maximal
aldosterone activity achieved by injections of the
hormone, and 3) maximal water diuresis. Un-
der these conditions of maximal suppression of
antidiuretic hormone (ADH), the amount of fil-
trate delivered to the diluting segment of the
nephron can be roughly approximated from the
urine volume, and the quantity of sodium reab-
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sorbed in this area can be estimated from the
clearance of solute-free water (Cg,0) and the
excretion of potassium.

We discovered that the infusion of hypotonic
saline increases not only the excretion of sodium
but also urine flow, the Cg,0, and the excretion
of potassium. The increased urine flow, under
the conditions of our experiments, indicates aug-
mented delivery of filtrate to the distal nephron;
the increased Cm,o and potassium excretion are
evidence for enhanced sodium reabsorption in this
area. From these results we conclude that ex-
pansion of ECF volume sharply depresses the
reabsorption of sodium in the more proximal por-
tions of the nephron.® The increment delivered
to the distal nephron is partially reabsorbed,
thereby enhancing Cg.o and potassium excretion,
and partially excreted into the urine.

Methods

Female mongrel dogs, weighing 10 to 20 kg and fed
regular commercial diets, were anesthetized with so-
dium pentobarbital. To 4 dogs 500 ug of d-aldosterone

1In the following discussion the term “distal portion of
the nephron” is used to denote those areas that are rela-
tively water impermeable in the absence of ADH. The
term “proximal portion of the nephron” is used to de-
note those segments proximal to the water-impermeable
areas; these include the proximal convoluted tubule, the
pars recta, and the thin limb of the loop of Henle.
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per kg body weight was given intravenously 2 hours
before the study was begun; to 2 dogs no aldosterone
was given.

The dogs were prepared by exposing the aorta through
a left flank incision and then placing a specially de-
signed screw clamp around the aorta above both renal
arteries. The clamp extended to the outside so that ad-
justments in the degree of aortic constriction could
be made after the flank incision was closed. Femoral
arterial pressure was measured through a catheter con-
nected to a mercury manometer.

After the clamp was positioned around the aorta, wa-
ter diuresis was established by administering 2% glu-
cose at rates of 4 to 7 ml per minute; when urine flow
stabilized at about 3 to 6 ml per minute, 3 or 4 col-
lection periods were obtained. Then 0.45% saline was
administered at rates of 25 to 35 ml per minute. Finally,
15 to 20 minutes after the beginning of the saline in-
fusion, the aorta was constricted by the clamp so that
pressure in the femoral artery was reduced to approxi-
mately 50% of control values (simultaneously the sa-
line infusion was reduced to 10 to 12 ml per minute),
and 3 to 6 collection periods were obtained.

Inulin was infused throughout the experiment at the
rate of 10 mg per minute after a priming dose of 1 g.
At the mid-point of each collection period, blood samples
were drawn through a Cournand needle in the femoral
artery. Urine samples were collected through an in-
dwelling bladder catheter.

Inulin was analyzed by the method of Walser, David-
son, and Orloff (13). Serum and urine sodium and po-
tassium were determined on an internal standard flame
photometer. Plasma and urine osmolality were meas-
ured on the Fiske osmometer. Standard deviation of
the mean was calculated according to Snedecor (14).

TABLE I

Effects of hypotonic saline infusion and aortic constriction on water and electrolyte excretion
in a dog (U) given aldosterone*

Time Serum Na GFR CH20 U rlow Uxa UnaV Uk UV Uosm Cosm
min mEq/L ml/min ml/min ml/min mEgq/L pEq/min mEgq/L wEg/min mOsm/L ml/min
—-120 500 ug/kg body weight iv d-aldosterone
0 Start 2%, glucose at 6 ml/min
110-120 132.0 89 1.1 2.2 1.7 3.7 12.9 284 127 1.1
120-130 130.4 88 2.0 3.0 1.7 5.1 9.7 29.1 83 1.0
130-140 130.9 73 2.5 3.3 1.6 5.3 7.1 23.4 66 0.8
140-150 131.3 73 2.5 3.2 1.6 5.2 7.0 22.6 63 0.8
Discontinue glucose infusion
151 Start 0.459%, saline at 30 ml/min
159 Constrict aorta
160-165 64 3.9 4.6 2.9 13.3 59 . 27.0 41 0.7
165-173 63 2.8 3.5 4.1 14.2 8.8 30.5 52 0.7
173-179 129.5 59 3.3 4.1 5.4 22.4 9.9 41.0 52 0.8
179-185 128.4 68 3.1 4.1 6.1 24.8 11.0 44.7 64 1.0
185-193 131.6 57 2.7 3.6 6.9 24.7 12.4 44.4 64 0.9

* GFR = glomerular filtration rate, Cuyo = clearance of solute-free water, U = urine, Una.V = rate of urine sodium
excretion, Uesm = urine osmolality, and Cosm = osmolar clearance.
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TABLE II
Effects of hypotonic saline infusion and aortic constriction on water and electrolyte excretion®

Filtrate
Dog Period Serum Na GFR Filtered Na U tiow Uosm UnaV UkV CH:0 reabsorbedt
mEq/L ml/min uEq/min ml/min mOsm/L unEg/min pEgq/mn ml/min %
Water 135 77 10,395 5.5 43 4 41 4.6 92.8
Saline plus 133 63 8,349 6.4 30 13 52 5.7 89.8
P aortic con-
striction
% change -1 —18 -20 +16 -30 +225 +27 +24 -3.0
Water 134 91 12,194 3. 89 ’ 4 39 2.0 96.7
Saline plus 134 64 8,576 3 59 13 27 2.5 95.1
U aortic con-
striction
% change 0 —-30 —-30 +3 -34 +225 =31 +25 —1.6
Water 131 81 10,611 2. 85 5 26 2.0 96.4
Saline plus 130 62 8,060 4. 55 20 38 3.2 93.5
S aortic con-
striction
% change -1 -23 —24 +38 -35 +300 +46 +60 -29
Water 140 91 12,740 44 81 9 36 3.1 95.2
Saline plus 138 79 10,902 5.4 53 24 49 4.4 93.2
X aortic con- :
striction
% change -1 —-13 —14 +23 —34 +167 +36 +42 -2.0
Water 134 84 11,250 5.9 123 30 20 3.6 93.0
Saline plus 131 68 8,910 7.7 74 57 37 5.7 88.7
10¢ aortic con-
striction ]
% change -2 —19 =21 +31 —40 +90 +85 +58 —4.3
Water 130 80 10,400 6.3 91 24 - 22 4.3 92.1
Saline plus 127 56 7,112 7.0 83 59 38 5.1 87.5
11¢ aortic con-
striction
% change -2 -30 -32 +11 -9 +146 +73 +18 —4.6
Mean %, of —1.2 —-22 —24 +20 -30 +192 +39 +38 —-3.1
change
SD +0.2 +6.9 +6.6 +14.1 +10.9 +76 +35.8 +19.7 +2.3
p <0.001 <0.001 <0.001 <0.025 <0.005 <0.001 <0.050 <0.010 <0.025

* See footnote to Table I for explanation of abbreviations.

GFR

t Calculated by the expression (GFR _ urine flow ) 100.

1 Dogs not given d-aldosterone.

Results

The protocol of a representative experiment in
which aldosterone was given is presented in Ta-
ble I. The results of all experiments are sum-
marized in Table II. Water diuresis was estab-
lished in each dog as evidenced by the low urine
osmolality. The urinary excretion of sodium in
the dogs given aldosterone was very low, ranging
from 4 to 9 pEq per minute, whereas in the dogs
not given aldosterone it was much higher, ranging
from 24 to 30 pEq per minute. When the aorta
was constricted during the infusion of hypotonic

saline, GFR was reduced by approximately 22%,
and the plasma concentration of sodium remained
constant or fell slightly ; consequently there was a
sharp reduction in the filtered load of sodium. In
spite of this, the infusion of saline resulted in sig-
nificant increases in urine flow, Cg,0, and the ex-
cretion of sodium and potassium. Since urine
flow increased in the face of a reduced GFR, the
percentage of glomerular filtrate reabsorbed by
the tubule [GFR — (urine flow/GFR)] X 100,
was reduced (last column, Table II) in each ex-
periment ; the mean reduction for all experiments

was 3%.
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TABLE I
Effects of hypotonic saline infusion on water and solute excretion before and during aortic constriction*

Dog S GFR U tlow Cosm Uxa CHz20 Coem

ml/min ml/min mOsm/L mEq/L ml/min ml/min
Water diuresis, normal GFR 81 2.9 85 1.7 2.0 0.9
Hypotonic saline diuresis before aortic constriction 85 10.3 87 32.5 7.0 3.3
Hypotonic saline diuresis during aortic constriction 62 4.0 55 5.0 3.2 0.8

* See footnote to Table I for explanation of abbreviations.

The relatively low rates of urine flow during the
periods of water diuresis suggest the possibility
that endogenous ADH might not have been com-
pletely suppressed and that the observed fall in
urine osmolality and increments in urine flow
and Cy,o during saline diuresis were the conse-
quence of further suppression of ADH by vol-
ume expansion. Despite the low urine flows in
some of the studies, the urine osmolalities were
sufficiently low to suggest virtual absence of ADH
(e.g., Table I, dog U, 63 mOsm per L; Table II,
dog P, 43 mOsm per L). The low urine flows
were probably the consequence of the low rate of
sodium excretion, which in turn was the result of
the large doses of aldosterone; both urine flow and
sodium excretion were lower in the two dogs given
aldosterone than in those not receiving aldosterone.

Further evidence that the changes noted during
saline diuresis plus aortic constriction were not
the consequence of further suppression of en-
dogenous ADH by volume expansion is indicated
by the data presented in Table III, which is repre-
sentative of four studies in which periods were
obtained during hypotonic saline infusion but be-
fore aortic constriction. In these experiments,
urine osmolality was permitted to stabilize at a
minimal value during water diuresis alone; then
hypotonic saline was infused for 1} hours. The
infusion of saline, although increasing osmolar
clearance (Cosm) and Ca.o, did not alter the urine
osmolality. However, when GFR was then
acutely reduced by aortic constriction, urine os-
molality promptly fell. The lower urine osmol-
ality observed during saline diuresis plus aortic
constriction was, therefore, not the result of fur-
ther depression of ADH by volume expansion
but rather the direct consequence of aortic con-
striction. The possibility that aortic constriction
might inhibit endogenous ADH is very unlikely,
first because aortic constriction during water diu-

resis alone causes a rise, not a further fall, in
urine osmolality (15) and, second, recent studies
in our laboratory (16) have shown that constric-
tion of one renal artery during saline diuresis
causes a unilateral drop in osmolality without a
change on the control side. Thus, there is no
evidence that the fall in urine osmolality during
hypotonic saline infusion plus aortic constriction
was the consequence of further suppression of
ADH either by volume expansion or by aortic
constriction.

The pattern of water and solute excretion after
aortic constriction differed from that during in-
fusions of hypotonic saline alone. When com-
pared to water diuresis, hypotonic saline resulted
in a marked and proportionate rise in both Coua
and Cg.o (Table IIT). In contrast, after aortic
constriction, Cg.o was increased, but Cys, was the
same as in water diuresis.”> These results sug-
gest that aortic constriction during saline diuresis,
by slowing tubular flow, permits augmented so-
dium reabsorption per unit of tubular fluid in the
water-impermeable segments of the nephron, re-
sulting in a fall in urine osmolality as well as a
rise in Cp,o.

Discussion

De Wardener and co-workers (11) and Levin-
sky and Lalone (12) clearly demonstrated that
acute expansion of the ECF volume with isotonic
saline can increase sodium excretion even though
the filtered load of sodium is decreased. These
results, which are confirmed by our experiments,
might be explained in one of several ways. The

2 As indicated in Table II, sodium excretion increased
during hypotonic saline diuresis plus aortic constriction
when compared to the findings during water diuresis
alone. The failure of Cosm to rise in the face of in-
creased urinary sodium is doubtless the result of a
commensurate fall in urea excretion secondary to the
reduced filtration rate.
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tubular reabsorption of sodium might be inhibited
throughout the entire length of the nephron or
in a specific portion of the nephron, or tubular
reabsorptive activity might not be diminished at
all, but rather the filtered load of sodium might
be increased in a population of nephrons whose
sodium reabsorptive capacity remains constant,
while at the same time other nephrons which are
closing account for the reduced GFR. According
to this last hypothesis, the increased excretion
of sodium would be caused by the escape of so-
dium from hyperperfused nephrons rather than
by any specific inhibition of tubular reabsorption.
Bradley and Wheeler (17) have proposed a simi-
lar mechanism in explaining the marked anti-
natriuresis associated with abdominal compres-
sion. In that instance, however, they proposed
that well-perfused nephrons dropped out, leaving
underperfused nephrons that were quite capable
of reabsorbing almost completely their small fil-
tered load of sodium. The studies of de Wardener
and associates (11) and Levinsky and Lalone
(12), however, did not permit any assessment of
these various possibilities.

Our experiments, having been performed dur-
ing water diuresis, permit a more detailed analy-
sis of the mechanisms responsible for the natriu-
resis following volume expansion. According to
current concepts, the reabsorption of sodium in the
proximal tubule is associated with the isosmotic
reabsorption of water, whereas in the distal
nephron, during water diuresis, sodium reab-
sorption is independent of water reabsorption
and results in the formation of solute-free water
(18). Since water reabsorption in the more dis-
tal portions of the nephron is minimal during
maximal suppression of ADH activity, the fol-
lowing statements may be made: first, the final
urine volume is a rough approximation of the
volume of fluid issuing from the more proximal
portions of the nephron; second, the percentage of
glomerular filtrate reabsorbed in the proximal
nephron can be calculated by the expression
[GFR — (urine flow/GFR)] X 100; third, Cg.o
and potassium excretion are a rough index of the
amount of sodium reabsorbed in the distal nephron.
Therefore, if expansion of ECF volume selec-
tively inhibits sodium reabsorption in the distal
nephron, the increased sodium excretion should
be associated with a proportionate drop in Cu.o
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and no increase in urine volume (19). If, on the
other hand, there is either selective depression of
sodium reabsorption in the proximal nephron or
hyperperfusion of nephrons, the delivery of isos-
motic fluid to the distal nephron should increase,
and the ensuing natriuresis should be accompanied
by both increased urine flow and increased Cg,o,
as well as a decrease in the calculated fraction
of filtrate reabsorbed in the proximal nephron.

In the present experiments the natriuresis after
the infusion of hypotonic saline was invariably
associated with an increase in urine flow, averag-
ing + 19% (Table II), and a decrease in the
calculated percentage of filtrate reabsorbed in the
proximal nephron; an average of about 3% less
filtrate was reabsorbed proximally during the
saline diuresis than during water diuresis (last
column, Table IT). This clearly indicates an in-
creased delivery of isosmotic fluid out of the prox-
imal nephron to the more distal water-imperme-
able segments. The distal nephron, in contrast,
showed no evidence of inhibited sodium reab-
sorption and, instead, responded normally to the
increased delivery of sodium by increasing its rate
of free water formation and potassium excretion.
The results, therefore, clearly establish that the
increased sodium excretion during saline infusion
could not be the consequence of an effect in the
distal nephron. Rather, the natriuresis must have
resulted from accelerated delivery of sodium out
of the proximal nephron.

The enhanced delivery of sodium out of the
proximal nephron could be due either to selective
inhibition of proximal reabsorption or to nephron
hyperperfusion. That nephron hyperperfusion is
responsible for augmented sodium excretion during
aortic constriction seems highly unlikely. If the
response to saline infusion is determined solely
by mnephron hyperperfusion, irrespective of
whether the GFR is normal or reduced, then the
pattern of solute and water excretion during
maximal suppression of ADH should be similar
whether the GFR is either normal or decreased.
In the present studies the infusion of hypotonic
saline when the GFR was normal resulted in pro-
portionate increases in urine flow, Cq,0, and Coem,
as well as increased urinary sodium concentration,
but no change in urine osmolality (Ugem) (Table
IIT). If aortic constriction during hypotonic sa-
line diuresis reduced GFR by causing the closure
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of some nephrons, leaving the remaining patent
nephrons hyperperfused, proportionate decreases
in urine flow, Coem, and Cu.0, but no change in
urinary sodium concentration or Uy, should re-
sult. This is, however, not the case (Table III).
Aortic constriction during hypotonic saline diu-
resis actually resulted in a striking decrease in
the urinary concentration of sodium and total
solutes ; and although Cn returned to the control
values obtained during water diuresis alone, Ca.0
and urine flow were decreased to a lesser extent,
remaining above control values. Since the fall in
the urinary concentration of sodium and total
solutes is inconsistent with closure of nephrons,
it follows that aortic constriction reduces GFR by
decreasing the perfusion of all nephrons.
Furthermore, hemodynamic studies provide no
evidence of hyperperfusion, inasmuch as Thomp-
son, Barrett, and Pitts (20) have shown that acute
reductions in GFR by aortic constriction com-
parable in degree to those attained in our studies
were associated with no significant changes in
the maximal rate of tubular glucose transport.
Their results also suggest that the decreased GFR
was not the consequence of closing off nephrons,
but rather of nephron hypoperfusion. From the
behavior of Cg,o as well as the hemodynamic
data, nephron hyperperfusion apparently cannot
be invoked to explain saline diuresis during aortic
constriction. The logical conclusion is, therefore,
that the natriuresis is due to specific inhibition of
sodium reabsorption in the proximal nephron.
This decrease in sodium reabsorption in the
proximal portions of the nephron, in response to
expansion of ECF volume, could occur in either
the proximal tubule (pars convoluta and pars
recta) by some mechanism that inhibits the active
reabsorption of sodium, or in the thin limb of
Henle by some alteration in the physical forces
that might influence the passive reabsorption of
sodium from this area. Recently, Lassiter, Gott-
schalk, and Mylle (21) demonstrated that the
acute infusion of hypertonic saline increased se-
rum concentration and GFR but did not change
the percentage of sodium reabsorbed in the proxi-
mal convoluted tubule. Similar results have been
reported by Giebisch, Klose, and Windhager (22).
If these results in rats with elevated GFR can be
validly extrapolated to our dogs with reduced
GFR, then the percentage of filtered sodium re-
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absorbed in the proximal convolution should be
unchanged by a combination of saline diuresis
plus aortic constriction. The present experiments,
however, establish that the percentage of filtered
sodium reabsorbed in the proximal nephron was
reduced (last column, Table II). Therefore, if
the demonstration is valid that volume expansion
by hypertonic saline does not diminish the frac-
tion of filtrate reabsorbed in the proximal con-
voluted tubule (21, 22), the inhibition of sodium
reabsorption must have occurred further along
the nephron, either in the pars recta or in the
thin limb of Henle.

There are serious reservations, however, to this
line of reasoning. When the demonstration that
the proximal convolution reabsorbs a constant
fraction of the filtered sodium was made, the se-
rum sodium concentration, GFR, and ECF vol-
ume were all simultaneously increased. The ef-
fects of changes in volume have not been studied
when the filtration rate and serum sodium con-
centration were kept constant. Moreover, the
effect of a reduced GFR on the relation between
filtered and reabsorbed sodium has not been ex-
amined. In our experiments expansion of ECF
volume might conceivably in some manner de-
press sodium reabsorption in the proximal con-
volution so that the relation between filtered so-
dium and reabsorbed sodium is altered. Finally,
since the depression in the percentage of sodium
reabsorption in the proximal tubule required to
produce our results is rather small (of the order
of 3 to 4%), there may be a variation in the frac-
tion of sodium that is reabsorbed in the proximal
convolution as ECF volume is varied, which can-
not be seen in the usual scattering of results ob-
tained from micropuncture studies. For these
reasons the proximal convolution as the site of
depressed sodium reabsorption cannot be dis-
counted. The data establish only that volume ex-
pansion results in a depression in sodium reab-
sorption somewhere proximal to the water-im-
permeable segments of the nephron.

Although a number of factors have been impli-
cated as responsible for the inhibition of tubular
reabsorption of sodium following acute saline
loading, none has definitely been identified. The
decrease in tubular reabsorption is clearly not re-
lated to alterations in adrenocortical activity since
in the present studies, in those of de Wardener
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and associates (11), and in those of Levinsky and
Lalone (12) excess amounts of either aldosterone
or 9a-fluorohydrocortisone were administered.
Changes in endogenous ADH activity, which have
been shown by Clapp, Watson, and Berliner (23)
to influence sodium reabsorption in the proximal
tubule, were obviated in the studies of de Ward-
ener and co-workers (11) and Levinsky and La-
lone (12) by an infusion of vasopressin through-
out the saline diuresis; in the present studies the
influence of ADH was negligible, since the experi-
ments were performed during maximal water diu-
resis. Thus, changes in urinary sodium excretion
during saline diuresis appear to be independent
of changes in the activity of both aldosterone and
ADH. A third factor implicated in the inhibition
of tubular reabsorption of sodium is a decrease
in plasma colloid osmotic pressure secondary to
dilution of the plasma proteins by the saline in-
fusion. Although other investigators (24, 25)
have found that infusion of isoncotic albumin in
saline failed to induce natriuresis, Mills, de Ward-
ener, Hayter, and Clapham (26) and Levinsky
and Lalone (12) were unable to prevent the sa-
line diuresis by expanding the ECF volume with
saline containing isoncotic amounts of albumin.
Another possibility is that infusions of isotonic
saline, by increasing the chloride-bicarbonate ratio
in glomerular filtrate, exceed the relative tubular
reabsorptive capacity for NaCl, resulting in aug-
mented excretion of sodium and chloride. This
possibility has been excluded, however, by Levin-
sky and Lalone (12), who expanded volume with
Ringer’s lactate and thus did not alter the chloride-
bicarbonate ratio, yet obtained the same degree
of natriuresis as when volume was expanded with
isotonic saline. Finally, de Wardener and co-
workers (11) postulated that a hormonal factor,
other than aldosterone, was responsible for the
increase in the excretion of sodium following ex-
pansion of ECF volume. The results of cross-
circulation experiments upon which such a con-
clusion was based were not, however, entirely
convincing because of the consistent increase in
the GFR in the recipient dogs.

Thus, while ruling out a number of factors that
might be responsible for increased sodium excre-
tion after acute ECF volume expansion with sa-
line, the various studies do not provide information
as to the mechanism responsible for this enhanced
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ability of the kidney to excrete salt. Our studies,
however, do suggest that the site at which sodium
reabsorption responds to changes in the volume of
ECEF is located in the more proximal portions of
the nephron.

Summary

The effect of acute expansion of extracellular
fluid volume by hypotonic saline on the excretion
of sodium, potassium, and water was examined
during water diuresis in 6 dogs. Change in salt
and water excretion due to suppression of endoge-
nous adrenocortical activity was avoided by giving
large doses of aldosterone to 4 of the dogs. In
each experiment glomerular filtration rate was re-
duced during the saline infusion by constricting
the aorta. Despite marked reductions in the fil-
tered load of sodium, the infusion of saline re-
sulted in significant increases in the excretion of
sodium, potassium, and solute-free water. We
conclude that the natriuresis following acute ex-
pansion of extracellular fluid volume with saline
is due to specific inhibition of sodium reabsorption
in the proximal portions of the nephron by some
mechanism independent of the adrenal cortex.
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