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A B S T R A C T Persistent secretion of vasopressin and/
or diminished distal fluid delivery have been proposed
to explain the impaired water excretion associated with
low-output cardiac failure. In the present investigation
cardiac output (CO) was diminished in anesthetized
dogs undergoing a water diuresis by constriction of
the thoracic inferior vena cava (TIVC). In intact
animals (group I) acute TIVC constriction decreased
CO from 3.5 to 2.2 liters/min (P < 0.005) as urinary
osmolality (U05m) increased from 103 to 543 mosmols/
kg (P < 0.001) and free water clearance (CH20) de-
creased from 2.1 to - 0.6 ml/min (P < 0.001). This
antidiuretic effect was disassociated from changes in
renal arterial and venous pressures, glomerular filtra-
tion rate, solute excretion, and renal innervation. To
examine the role of vasopressin in this antidiuresis,
studies.,(group II) were performed in acutely hypophy-
sectomized, steroid-replaced animals. In these animals
TIVC constriction decreased CO to a similar degree
from 3.4 to 2.1 liters/min (P <0.001). However, the
effects on U03m; (87-104 mosmols/kg) and CH20 (2.1-
1.6 ml/min) were significantly less than in intact dogs.
In another group of hypophysectomized animals, (group
III) renal arterial and venous pressures were not con-
trolled, and the effect of TIVC constriction on Uosm
was not significant (65-79 mosmols/kg) although CH20
decreased from 3.3 to 1.9 ml/min (P < 0.001). In both
the group II and III studies, there were linear corre-
lations between the changes in CH2o and the urine flow.
Studies were also performed in baroreceptor-denervated
animals with intact hypothalamo-neurohypophyseal
tracts, and acute TIVC constriction altered neither
Uosm nor CH2o when renal arterial pressure was con-
trolled. These results therefore indicate that the effect
of TIVC constriction on Uomm is primarily vasopressin
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mediated while the effect on CH2O is mediated both by
vasopressin release and diminished distal fluid delivery.
A decrease in renal arterial pressure, or some conse-
quence thereof, seems to be an important determinant
of the latter effect.

INTRODUCTION
Acute constriction of the thoracic inferior vena cava
(TIVC) ' has been used by numerous investigators
(1-4) as an experimental model of cardiac failure and
is known to be associated with a diminished cardiac
output (CO) (4) and increased tubular reabsorption
of sodium (1-4). The effect of acute TIVC constric-
tion on renal diluting capacity has not been previously
investigated. An impairment in renal water excretion
is, however, a frequent accompaniment of low-output
cardiac failure (5). Although the mechanism of this
defect in water excretion is unknown, it has been sug-
gested to be mediated by either increased release of
vasopressin (6) or diminished delivery of fluid to the
distal diluting segment of the nephron (5). The present
studies were therefore undertaken to examine the effect
of acute TIVC constriction on renal water excretion
and to define the mechanism of any such effect.

METHODS

40 experiments were performed on 24 mongrel dogs of
either sex weighing 20-30 kg. Food was withheld 18 h be-
fore the experiment and all animals had free access to
water. The animals were anesthetized with i.v. pentobarbi-
tal (30 mg/kg) and intubated and ventilated with a Har-
vard respirator (Harvard Apparatus Co. Inc., Millis,
Mass.). Nine animals underwent transbuccal hypophysec-
tomy through the hard palate on the morning of the ex-
periment (7). After induction of anesthesia, all animals
received i.m. 5 mg of deoxycorticosterone in oil. At this

'Abbreviations used in this paper: CH2o, free water clear-
ance; CO, cardiac output; GFR, glomerular filtration rate;
Posm, plasma osmolality; RVR, renal vascular resistance;
TIVC, thoracic inferior vena cava; Uosm, urinary osmo-
lality.
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time, each animal received an i.v. infusion of either 0.3%
NaCl with 4 meq/liter of KCl or 2.5% dextrose at 10-15
ml/min which was continued throughout the experiment.
TIVC constriction was produced either by placement of a
snare around the TIVC or by inflation of a balloon placed
in the TIVC via a femoral vein. TIVC constriction to a
femoral venous pressure of 8-16 mmHg was performed
because this degree of TIVC constriction has been previ-
ously demonstrated to result in a significant, reversible
fall in CO (4). Renal venous pressure was controlled in
10 animals by a snare placed around the abdominal vena
cava above the origins of both renal veins. In 17 animals,
an adjustable Blalock clamp was placed around the aorta
above both renal arteries to control renal arterial pressure.
One kidney was denervated in 10 animals by stripping the
nerves from the renal pedicle and applying 95%o alcohol.
Carotid sinus denervation and bilateral cervical vagotomy
were performed in four animals, as previously described
(8). Polyethylene catheters were placed in both ureters
and renal veins through bilateral flank incisions using a
retroperitoneal approach. In all animals, catheters were
placed in the aorta via the branchial artery for continuous
measurement of arterial pressure and in the vena cava via
the femoral vein to estimate renal venous pressure. In the
animals with a Blalock clamp around the aorta, the arterial
pressure was also measured in the aorta below the clamp
via a catheter inserted in the femoral artery. All pressures
wvere measured using Statham transducers (Statham In-
struments, Inc., Oxnard, Calif.). Clearances of inulin and
para-aminohippuric acid were measured by standard meth-
ods (9). The experiments were begun after a 1-2-h equili-
bration period when a hypotonic, stable urine flow had
been obtained. During the experiments, urine was collected
at 5-10-min intervals and arterial and renal vein samples
were collected at the midpoint of alternate urine collections.
CO was measured every other collection period by the dye-
dilution method (4). In some animals two consecutive ex-
periments were performed. The experiments were carried
out according to the following protocols:

Acute TIVC constriction in intact animals with constant
renal arterial pressure-group I. In these experiments
urine flow was allowed to stabilize, then three to five con-
trol periods were obtained after which acute TIVC con-
striction was performed. After a 3040-min equilibration
period, another three to five urine collection periods were
obtained during continued TIVC constriction. Release of
the TIVC constriction was followed by another 30-40-min
equilibration period, then three to five post control urine
collections were obtained. In all of these studies, renal ar-
terial pressure was maintained constant by adjustment of
the suprarenal aortic clamp, and in 8 of 13 experiments
renal venous pressure was also maintained constant by
adjustment of the abdominal vena cava snare. In three in-
tact animals, dexamethasone (0.8 mg i.m. and 0.8 mg iv.)
was administered to insure that this glucocorticoid was not
responsible for differences observed between intact and
dexamethasone-treated (group II) animals.

Acute TIVC constriction in hypophysectomized animals
with constant renal arterial pressure-group II. The stud-
ies in this group were performed in acutely hypophysecto-
mized animals treated with dexamethasone (0.8 mg i.m.
and 0.8 mg i.v.) to eliminate any change in endogenous
vasopressin during acute TIVC constriction. Otherwise, the
protocol was the same as in the group I studies. Renal
arterial and venous pressures were maintained constant in
all experiments.

Acute TIVC constriction in hypophysectomized animals
zeithout constancy of renal venous and arterial pressures-
group III. This study was performed to assess the extent
to which failure to maintain constancy of renal arterial and
venous pressure during acute TIVC constriction might en-
hance any vasopressin-independent effect.

The studies were, therefore, performed in steroid-re-
placed hypophysectomized animals. Otherwise, the protocol
was the same as that used in the group I studies.

Acute Ti VC constriction in animals with denervated
baroreceptors-group IV. These studies were performed
to examine whether intact parasympathetic pathways, namely
glossopharyngeal and vagal pathways, are necessary for
the antidiuretic effect of acute TIVC constriction. Renal
arterial, but not renal venous, pressure was controlled in
these studies. Other than using animals in which acute
bilateral cervical vagotomy and carotid sinus denervation
had been performed, the protocol was the same as in the
group I studies. The analytical procedures used in these
studies have been referred to elsewhere (9). Statistical
analysis was performed by the analysis of variance for
comparisons within groups and by the unpaired t test for
comparisons between groups. See footnote 1 for abbrevia-
tions used in this paper.

RESULTS

Effects of acute TIVC constriction in intact dogs with
constant renal arterial pressure-group I (Table I a,
Fig. 1). The results of these 14 studies in eight ani-
mals were no different whether renal venous pressure
was controlled or not. Therefore, the results are pre-
sented together. An antidiuresis occurred in each ex-
periment during acute TIVC constriction in these in-
tact dogs undergoing a water diuresis. Acute TIVC
constriction increased urinary osmolality (U.mm) from
103±7 SE to 543±50 mosmols/kg H20 (P <0.001)
and U..m fell to 177±29 mosmols/kg H20 on release
of the constriction (Fig. 1). This effect of TIVC con-
striction on U..m was accompanied by a decrease in
free water clearance (CH2o) from 2.2+0.2 to - 0.6±0.1
ml/min (P < 0.001) which increased to 1.4±0.3 ml/
min (P < 0.001) on release of the constriction. The
mean Posm did not increase significantly during acute
TIVC constriction. The Poam's were 263±2, 257±3,
and 252±3 mosmols/kg before, during, and after TIVC
constriction, respectively.

This effect of acute TIVC constriction on renal water
excretion was associated with a reversible decrease in
CO (3.5±0.3 to 2.2±0.3 liters/min, P < 0.005, to 3.7
+0.4±+1 liters/min, P < 0.005). Parallel changes in sys-
temic arterial pressure occurred as renal arterial pres-
sure was maintained constant. Glomerular filtration rate
(GFR) was not altered by acute TIVC constriction,
but renal vascular resistance (RVR) increased with
constriction and returned to the control level on re-
lease of the constriction. The lowering of renal ar-

terial pressure by aortic constriction before the control
periods, may have increased tubular sodium reabsorp-
tion to a degree that a4tinatriuresis during acute TIVC
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EFFECTSOF ACUTE THORACICINFERIOR VENACAVACONSTRICTION
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FIGURE 1 Effect of TIVC constriction on U... (above) and CH2O (below) in intact (left),
hypophysectomized (middle), and baroreceptor-denervated animals (right). The denervated
and innervated kidneys are denoted by dashed and solid lines, respectively. Only the 8
experiments are plotted in the intact group in which renal venous and arterial pressures were
maintained constant throughout the experiment.

constriction was not observed. There were no differences
between the results in the innervated and denervated
kidneys and, therefore, the data has been meaned in
this and subsequent groups.

In six experiments performed in three dexametha-
sone-treated intact animals, TIVC constriction was as-
sociated with a significant, reversible fall in both CO
(3.4±0.4 to 2.1±0.2 liters/min, P <0.005, to 3.6±0.5
liters/min, P < 0.025) and systemic arterial pressure
(140±7 to 112±5 mmHg, P<0.005, to 131±10 mm
Hg, P < 0.05). In these animals, renal venous and
arterial pressures were kept constant at 12±0.2 and
112±5 mmHg, respectively. As in the intact animals,
the nondexamethasone-treated animals' mean U*mm in-
creased from 123+12 to 701±104 mosmols/kg H20
(P < 0.001) with TIVC constriction and fell to 186
4-26 mosmols/kg H20 (P < 0.001) on constriction
release while Citto decreased from 1.36±0.24 to - 0.659
±0.12 ml/min (P <0.001) with constriction and rose
to 0.909±0.37 ml/min (P < 0.001) on constriction re-
lease. GFRwas not significantly altered by TIVC con-
striction (44±5 to 46±6 to 46±6). Neither RVR
(0.548±0.064 to 0.679±0.090 mm Hg/ml per min)
nor the solute excretion rate (285+28 to 283+35 mos-
mols/min) changed significantly with TIVC constric-
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FIGuRE 2 Linear correlation between urine flow rate and
CHa2O during control and TIVC constriction periods in hy-
pophysectomized animals undergoing a water diuresis. The
open and closed circles denote the results from the group
II experiments while the open and closed triangles denote
the results from group III experiments. In both groups,
the open symbols represent the control collections while
the closed symbols represent the experiment collections dur-
ing TIVC constriction.
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TABLE I
Effect of Acute Constriction of the TIVC on Systemic and Renal Hemo-

Systemic arterial pressure Renal arterial pressure Renal venous pressure

Pre- Post- Pre- Post- Pre- Post-
control TIVC control control TIVC control control TIVC control

mmHg mmHg mmHg

(a) Group I (n 14)*
Mean 154 125 150 124 123 123 10 12 10+
SE 45 4±4 44 ±5 4±5 ±5 I 4±1 1
P value <0.001 <0.001 NS NS <0.025 <0.025

(b) Group II (n 9)
Mean 140 117 134 115 117 116 12 13 13
SE ±5 ±44 ±4 44 ±-4 ±4 ±41 ±4 1 ± 1
P value <0.001 <0.001 NS NS <0.025 NS

(c) Group III (n 8)
Mean 139 111 138 139 111 138 6 12 6
SE +9 ±8 ±8 49 ±8 ±48 ± 1 ± 1 ± 1
P value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

(d) Group IV (n 4)
Mean 143 104 105 115 104 101 6 10 6
SE ±12 ±4 12 ± 11 ±9 ±- 12 ±13 ±2 ±2 ±2
P value <0.01 NS NS NS <0.001 <0.001

* Group I, intact dogs with renal arterial pressure controlled; group II, hypophysectomized dogs with renal arterial and
renal venous pressure controlled; group III, hypophysectomized dogs without renal arterial and renal venous pressure
controlled; group IV, baroreceptor denervated dogs with renal arterial pressure controlled; the values for renal hemo-
dynamics and solute excretion are expressed for kidney.
t 5 of the 13 experiments were performed without renal venous pressure controlled.

tion. However, on constriction release, RVR signifi-
cantly fell (0.679±0.09 to 0.515±0.069 mmHg/ml per
min, P <0.025) and the solute excretion rate signifi-
cantly rose (283±-35 to 418±31 mosmols/min, P <
0.005). Hence, a similar antidiuresis with TIVC con-
striction was observed in both intact animals with and
without exogenous dexamethasone.

Effects of acute TIVC constriction in hypophysecto-
mized dogs with constant renal arterial pressure-
group II (Table I b, Figs. 1 and 2). In this group
nine studies were performed on five dogs to examine
whether any of the antidiuresis observed during acute
TIVC constriction is due to increased release of en-
dogenous vasopressin. In contrast to intact animals,
acute constriction of the TIVC in acutely hypophysec-
tomized, steroid-replaced animals was not associated
with a profound antidiuresis. The mean U.m. increased
slightly from 87±5 to 104±9 mosmols/kg H2O (P <
0.01) during TIVC constriction and decreased to 94
±6 mosmols/kg H20 (P< 0.1) on release of the con-

striction. During the same periods CEfo decreased from
2.1+0.2 to 1.6±0.2 ml/min (P <0.005) and increased
to 1.8±0.2 ml/min (P < 0.1). The plasma osmolality
(Posm) before, during, and after TIVC constriction

were 274±4, 270±4, and 269±4 mosmols/kg, respec-
tively, and were not significantly different. The marked
differences in the effect of acute TIVC on U05m and
CR2o in the intact (group I) and hypophysectomized
(group II) dogs are shown in Fig. 1. The modest anti-
diuretic effect of TIVC constriction in hypophysecto-
mized dogs was examined in relationship to distal de-
livery of fluid to the diluting segment (Fig. 2). In the
absence. of vasopressin, the linear correlation between
urine flow and CG2o during both control and TIVC con-
striction periods suggests that any variation in these
parameters was due to changes in distal fluid delivery
out of the proximal tubule. Values from the group III
experiments in which renal venous and arterial pressure
were not controlled are also plotted in Fig. 2 and
demonstrated the same phenomenon.

The effects on systemic and renal hemodynamics in
the intact and hypophysectomized animals were quite
similar (Table I a and 6), although the effects on Uomm
and CH2O were substantially different (Fig. 1). Acute
TIVC constriction in the hypophysectomized dogs was as-
sociated with a decrease in CO from 3.4±0.3 to 2.1±0.2
liters/min (P < 0.001); which returned to 3.0±0.2
liters/min (P <0,005). Parallel changes in arterial
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dynamics and Solute Excretion in Dogs undergoing a W1ater Diuresis

GFR RVR Solute excretion

Pre- Post- Pre- Post- Pre- Post-
control TIVC control control TIVC control control TIVC control

mil/min mmHg/mllmin/m mosmoIs

47.2 48.2 49.7 0.502 0.591 0.511 346 349 407
±i2.5 ±43.0 ±t2.4 ±t0.033 4-0.048 ±t0.040 ±t26 ±t35 ±t31

NS NS <0.005 <0.005 NS <0.05

30.6 29.3 30.5 0.684 0.809 0.791 254 227 249
±t 1.7 ±t1.5 ±i 1.2 ±0.045 ±t0.066 ±0.040 ±--15 ±t 15 ±t 16

NS NS <0.025 NS <0.025 <0.05

37.4 32.9 34.6 0.695 0.708 0.881 275 168 242
--1.7 ±42.0 ±2.4 ±-0.114 ±t0.116 ±0.124 ±t31 ±415 ±t29

<0.005 NS NS <0.025 <0.01 NS

38.6 35.5 34.2 0.554 0.540 0.523 442 468 532
±i 1.5 i1.0 ±- 1.0 ±t 0.033 ±t0.037 ±t0.067 ±t 70 ±i89 ±t80

NS NS NS NS NS NS

pressure also occurred. GFR remained constant but
RVR increased during TIVC constriction but did not
decrease significantly on release of the constriction. In
contrast to the intact dogs, the hypophysectomized
animals demonstrated a significant decrease in solute
excretion, which increased insignificantly on release of
the constriction.

Effect of acute TIVC constriction in hypophysecto-
mized animals without constancy of renal venous or
arterial pressure-group III (Table I c, Fig. 2). In
this group eight experiments were performed on four
animals to delineate the degree of effect of acute TIVC
constriction on water excretion in hypophysectomized
animals when renal arterial and venous pressure are
not controlled. In these animals, TIVC constriction was
associated with an insignificant increase in Uosm from
65±7 to 79±11 mosmols/kg H20 which fell to 67±6
mosmols/kg H20 on release of the constriction. With
TIVC constriction, CHI2o fell significantly from 3.3±0.2
to 1.9±0.3 mi/min (P <0.001) and increased to 2.8
J0.3 ml/min (P <0.005) on release of the constric-
tion. The decrease in CH2o during TIVC constriction in
the group III studies was significantly greater than
those. changes observed with TIVC constriction in hy-

pophysectomized animals in which renal venous and
renal arterial pressure were controlled (group II).
There were no significant differences in Po.i before,
during, or after (279±3, 278+4, or 277±5 mosmols/
kg H20) TIVC constriction in these group III studies.
As in all other studies, TIVC constriction was associ-
ated with a significant fall in mean systemic arterial
pressure as parallel changes in renal venous and ar-
terial pressure were allowed to occur. There was also
a significant fall in GFRduring the TIVC constriction.

Effects of acute TIVC constriction in baroreceptor
denervated animals-group IV (Table I d, Fig. 1). In
this group four studies were performed on four animals
to examine whether changes in autonomic neural tone
in parasympathetic pathways are responsible for vaso-
pressin release with TIVC constriction. In these ani-
mals acute TIVC constriction decreased cardiac out-
put from 4.0±1.4 to 2.9±0.9 liters/min (P < 0.001)
which increased to 4.0+0.9 liters/min (P <0.001) on
release of the TIVC constriction. No antidiuresis was
observed in these studies as the Uosm's were 151+17,
145±+12, and 150±21 mosmols/kg H20 before, during,
and after TIVC constriction, respectively. During the
same periods CHa2o was 1.26+0.3, 1.42±0.3, and 1.55
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±0.5 ml/min before, during, and after TIVC constric-
tion, respectively. The mean Posm's before, during, and
after (252±5 to 250±4 to 248±5 mosmols/kg H2O)
TIVC constriction were not significantly different. In
these studies, TIVC constriction was associated with
a decrease in CO and systemic arterial pressure while
GFR and RVR were not significantly altered.

DISCUSSION

Low-output cardiac failure is known to be associated
with an impaired capacity to excrete solute-free water
(5, 6). The mechanism involved in this disorder of
water metabolism has not been defined. However, an
effect mediated by persistent secretion of vasopressin
(6) or an intrarenal effect mediated by diminished
delivery of tubular fluid to the distal diluting segment
of the nephron (5) have been proposed. In the present
study, acute constriction of the inferior vena cava was
used as a model of cardiac failure to further examine
the effect of diminished cardiac output on renal water
excretion. Several groups of experiments were per-
formed to delineate the factors which might alter renal
water excretion as CO is diminished.

In 8 of the 12 initial studies (group I), the effect
of acute TIVC constriction on water excretion was
examined in animals in which renal arterial and venous
pressure were not allowed to change. Since changes in
both renal arterial (10) and venous pressure (11) are
known to affect tubular fluid reabsorption, it seemed
important to examine whether acute TIVC constric-
tion affects water excretion independent of these intra-
renal hemodynamic alterations. In each Group I ex-
periment performed in dogs undergoing a water
diuresis, acute TIVC constriction diminished CO and
caused an antidiuresis. This antidiuresis occurred in
the absence of significant changes in glomerular filtra-
tion and solute excretion, two known determinants of
renal water excretion (12, 13). RVR, however, did in-
crease during acute TIVC constriction in these intact
animals, thus intrarenal hemodynamic factors could not
be excluded as contributing to the antidiuretic response
(14). Even so, the profound increase in U.3m (103±-7
to 543±50 mosmols/kg) which occurred in association
with this modest increase in renal vascular resistance,
suggested that increased release of vasopressin could
be a primary mediator of the antidiuretic response.

Studies therefore were performed in acutely hy-
pophysectomized, steroid-replaced dogs undergoing a
water diuresis. Such hypophysectomized animals may
at times have lower mean arterial blood pressures and
filtration rates than intact animals, but these animals
nevertheless have been adequately shown to respond
to exogenous vasopressin (15). This model has there-
fore proved very useful in delineating the role of en-

dogenous vasopressin in various circumstances in which
renal water excretion may be altered, such as during
alpha (15) and beta (17) adrenergic stimulation, bi-
lateral cervical vagotomy (16), angiotensin (17), nico-
tine administration (18), or atrial tachycardia (19), In
the present study, acute TIVC constriction was found
to have only a slight effect on U..m (87+5 to 104+9
mosmols/kg) in animals in which the source of vaso-
pressin had been removed. Even this modest effect was
not significantly reversible. Similarly, Co20 decreased
only modestly during acute TIVC constriction in these
hypophysectomized animals (group II) as compared to
the intact animals (group I). These results therefore
lend support to the conclusion that increased release
of vasopressin is a primary factor in the effect of acute
TIVC constriction on renal water excretion. The
possibility seemed likely, however, that the vasopressin-
independent effect of acute TIVC constriction on renal
water excretion might be more pronounced in the ab-
sence of control of renal arterial and venous pressure.
This possibility was tested in the group III experi-
ments in hypophysectomized animals in which renal
arterial pressure fell and renal venous pressure rose
during acute TIVC constriction. The resultant decre-
ment in CH2o was indeed most pronounced in this group
of experiments. The effect of acute TIVC constriction
to increase profoundly U03m in intact animals, how-
ever, was not duplicated in this group of hypophysecto-
mized, steroid-replaced animals.

Taken together, therefore, the present results indi-
cate that both intrarenal factors and vasopressin re-
lease are involved in the effect of acute TIVC constric-
tion to impair the renal capacity to excrete solute-free
water. The vasopressin-dependent component of this
antidiuretic effect appears to be primarily responsible
for the osmotic water movement in the distal nephron
and thus affects both U..m and CH,.O. Analysis of the
vasopressin-independent component of the effect of
acute TIVC on water excretion (groups II and III)
demonstrated a linear correlation between changes in
urine flow and CH2o (Fig. 2). These results therefore
indicate that the alterations in intrarenal factors during
acute TIVC constriction diminish renal water excre-
tion by altering the rate of tubular fluid delivery to
the distal nephron. This diminished distal fluid de-
livery, however, was not of a sufficient degree to pro-
foundly influence Uo.m.

Further studies (group IV) were also undertaken
in the present investigation to examine the pathway
whereby acute TIVC constriction stimulates vasopres-
sin release. The results of recent studies from our

laboratory (8, 16, 20) prompted us to examine whether
intact parasympathetic pathways are necessary to dem-
onstrate the effect of acute TIVC on renal water ex-
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cretion. Renal arterial, but not venous, pressure was
kept constant in these experiments. In these group IV
experiments, acute TIVC constriction was found not
to significantly alter U08m or free water excretion. The
modest rise in renal venous pressure in these experi-
ments during acute TIVC constriction, thus does not
seem to alter renal water excretion. More importantly,
the results also suggest that acute TIVC constriction
stimulates vasopressin release by altering parasympa-
thetic neural tone. In this regard, this effect of acute
TIVC constriction to increase vasopressin release is
similar to the effect of beta adrenergic stimulation (17).
A similar alteration in renal water excretion can also
be found to occur as arterial pressure at the level of
the carotid sinus is diminished by bilateral carotid con-
striction to a similar degree as observed during acute
TIVC constriction and beta adrenergic stimulation (19).
Changes in systemic arterial pressure thus appear to
affect renal water excretion by two independent path-
ways. On the one hand, an alteration in pressure at the
level of the arterial baroreceptors affects parasympa-
thetic afferent tone which in turn modulates vasopressin
release. At the same time, the concomitant change in re-
nal arterial pressure affects renal water excretion pri-
marily by altering the rate of distal fluid delivery to the
diluting segment of the nephron. Both of these mecha-
nisms are involved in the effect of acute TIVC con-
striction, and possibly low-output cardiac failure, on
renal water excretion.

It should be noted that acute TIVC constriction as
a model of low-output cardiac failure, may not be
completely analogous to low-output failure occurring
in man with left ventricular disease in which the ac-
companying rise in left atrial pressure may activate
left atrial receptors and antagonize baroreceptor stimu-
lated antidiuretic hormone secretion (20). However, in
the hyponatremic patient with low-output cardiac fail-
ure, it is likely that the antidiuretic hormone-inhibiting
effect of left atrial distension is overidden by baro-
receptor-mediated antidiuretic hormone release.
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