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ABSTRACT To examine the role of basal insulin
and glucagon secretion in potassium and sodium
homeostasis, somatostatin, a potent inhibitor of
insulin and glucagon secretion, was infused for 5h
into healthy human subjects, maturity-onset diabetes,
juvenile-onset diabetics, and normal dogs. Infusion
of somatostatin resulted in an increase in serum potas-
sium (0.5-0.6 meq/liter) in normal subjects and
maturity-onset diabetics, but not in juvenile-onset
diabetics despite equivalent reductions in plasma
glucagon in all three groups. A similar rise in serum
potassium was observed in normal conscious dogs
given somatostatin and was reversed by insulin
replacement. Urinary excretion of potassium was
unaffected by somatostatin.

In dogs given intravenous potassium chloride in
doses (0.375 meq/kg per h) which do not alter basal
insulin levels, the rise in serum potassium (0.6 meq/
liter in controls) increased 100% when somatostatin
was administered together with the KCI infusion.
Addition of replacement doses of insulin to the
somatostatin infusion resulted in increments in serum
potassium which were comparable to infusion of
KCl alone. Urinary potassium excretion rose after
KCl administration and was unchanged by the addi-
tion of somatostatin.

Serum sodium concentration was unaffected by
somatostatin administration in both the human and
dog studies. However, urinary sodium excretion dis-
played a biphasic response falling by 20-60% within
the first 2 h of somatostatin administration and then
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rising to values 50-80% above basal levels at 3-4 h.
Inulin and p-aminohippurate clearances were un-
affected by somatostatin.

It is concluded that (a) potassium homeostasis is
influenced by basal insulin levels in the ab-
sence of which serum potassium concentration rises
and potassium tolerance declines; (b) this effect of
insulin is mediated via extrarenal mechanisms of
potassium disposal; (¢) somatostatin has a biphasic
effect on urinary sodium secretion, the mechanism
of which remains to be established.

INTRODUCTION

The regulation of body potassium balance is con-
sidered to be primarily determined by the adrenal
cortex and the kidneys (1, 2). The rate of urinary excre-
tion of potassium is influenced by the secretion of
aldosterone (3) and the pericapillary potassium con-
centration bathing the distal and collecting tubules
(4). With respect to circulating levels of potassium,
it has also long been recognized that physiologic
increases in plasma insulin will lower the serum
potassium concentration by stimulating cellular up-
take of this ion in muscle (5) and liver tissue (6).
In addition, the disposal of large exogenous loads of
potassium, which are capable of stimulating insulin
secretion in normal subjects (7-9), is reduced in the
diabetic state (9-11). However, whether or not basal
levels of insulin (as observed in the postabsorptive
state) influence endogenous potassium homeostasis
or the disposal of small exogenous loads of potassium
has not been established. Furthermore, although in-
creases in insulin have been shown to have an anti-
natriuretic effect (12, 13) and since a natriuretic
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action has been ascribed to hyperglucagonemia (14),
whether or not basal levels of these hormones
influence urinary sodium excretion has not been
determined. In the present study the role of basal
insulin and glucagon secretion in potassium and
sodium homeostasis was examined by administering
somatostatin, a potent inhibitor of insulin and gluca-
gon secretion (15).

METHODS

Human studies

Studies were undertaken in three groups of subjects:
(@) nine healthy nonobese volunteers, 20-38 vr of age;
(b) six maturity-onset diabetics, 41-60 yr of age, with fast-
ing plasma glucose levels of 121-285 mg/100 ml who were
being managed with diet alone; and (c¢) three juvenile-
onset diabetics, (insulin-dependent) 31-38 yr of age, with
fasting plasma glucose levels of 225-285 mg/dl, who were
receiving 50-62 U of intermediate acting insulin per day.
Subjects did not receive any medications other than the
insulin given to the juvenile-onset diabetics. All subjects
had been on a weight-maintaining diet containing at least
200 g of carbohydrate for at least 3 days before study. They
were informed of the nature, purpose, and possible risks
of the study before obtaining their written, voluntary con-
sent to participate.

All studies were begun at 8 a.m. after a 12- to 15-h
overnight fast. Insulin was withheld from the juvenile-
onset diabetics on the morning of study. A polyethylene
catheter was placed in an antecubital vein for infusion of
somatostatin and in the contralateral vein for blood
sampling. After a 60-min control period, linear somatostatin-
(kindly provided by Dr. Roger Guillemin and Dr. Jean
Rivier of the Salk Institute, San Diego, Calif.) was prepared
for infusion as described previously (16) and administered
in a 9-ug/min dose for 5h by means of a peristaltic pump
(Extracorporeal Medical Specialities, Inc., King of Prussia,
Pa.). In six of the normal subjects a water diuresis (15
ml/kg) was initiated before the infusion of somatostatin
and the volume of each voided urine was quantitatively
replaced with deionized water to ensure voiding every
45-60 min.

Studies in dogs

Studies were undertaken in normal dogs in which the
effects of somatostatin on basal potassium and sodium
metabolism were determined and the response to potas-
sium chloride infusion was examined.

BASAL POTASSIUM METABOLISM

10 normal, conscious male dogs ranging in weight from
17 to 31 kg were studied at 8 a.m. after a 15-h fast. All dogs
were maintained on standard Purina Dog Chow (Ralston
Purina Co., St. Louis, Mo.) for at least 7 days before study.
On the morning of study they were placed in a total body
sling and allowed to rest comfortably on their side. Poly-
ethylene catheters were inserted into a forelimb vein for
infusion of somatostatin (seven dogs) and into a hindlimb
vein for blood sampling. Three dogs, serving as controls,
received a saline infusion only. After an initial adjustment
period of 30 min, three control blood samples were drawn
at 30-min intervals. Seven dogs then received an infusion

of cyclic somatostatin  (Bachem, Inc., Marina Del Rey,
Calif.) at a rate of 0.2 ug/kg per min for 5h. During the
final 2 h of the study, insulin in basal replacement amounts
(0.15 mU/kg per min) was added to the somatostatin in-
fusion.

RESPONSE TO POTASSIUM CHLORIDE

Eight dogs (three female and five male) ranging in weight
from 18 to 30 kg were divided into two groups of four. The
first group of dogs (group I) was studied in the awake
state and the second group (group II) was anesthetized
before study. All studies were begun at 8 a.m. after a 14-h
fast.

Group 1. On the morning of the study all dogs were
placed in a total body sling and allowed to rest comfortably
on their side. Polyethylene catheters were inserted into a
forelimb vein for infusion of test substances and into a
hindlimb vein for blood sampling. After an initial equilibra-
tion period of 30 min, three control blood samples were
drawn at 15-min intervals. Each dog then received an in-
fusion of (a) potassium chloride (0.375 meq/kg per h)
alone; (b) cyclic somatostatin (0.2 pg/kg per min) in combina-
tion with potassium chloride; and (¢) insulin (0.2 mU/kg
per min) in combination with potassium chloride and
somatostatin. In each study potassium chloride was ad-
ministered for 4 h. The infusion of somatostatin or somato-
statin plus insulin was initiated 30 min preceding the
infusion of potassium chloride and then continued through-
out the 4-h infusion of KCl. Each dog was studied with
each infusion protocol at 7- to 10-day intervals. The order
of study was randomized.

Group II. Dogs were anesthetized with intravenous
pentobarbital (88 mg/kg), immediately after which an endo-
tracheal tube was inserted and attached to a variable
speed Harvard respirator (Harvard Apparatus Co., Inc.,
Millis, Mass.). Each dog was ventilated at 12 breaths/min
with a tidal volume of 15 ml/kg. Additional pentobarbital
was given as necessary to maintain the dog in a lightly
anesthetized state. Polyethylene catheters were then inserted
into a forelimb vein for infusion of test substances and into a
hindlimb vein for blood sampling. A urinary bladder
catheter was inserted for collection of urine samples.

Priming doses of inulin (40 mg/kg body wt) and p-amino-
hippurate (PAH)' (12 mgkg body wt) were given intra-
venously and sustaining infusions of inulin and PAH in
0.9% sodium chloride were administered at a rate of 0.5
ml/min throughout the study to maintain plasma levels of
20 and 2.0 mg/ml, respectively. Immediately after the
insertion of the intravenous catheters 500 ml of normal
saline was infused over 30 min to ensure an adequate
urine output. After a 60-min equilibration period, two
30-min control urine samples were collected. The dogs
then received either potassium chloride (0.375 meq/kg per h)
alone for 4 h, or cyclic somatostatin (0.2 ug/kg per min) and
potassium chloride (0.375 meq/kg per h). Blood and urine
samples were collected at 30-min intervals throughout the
study. The volume of blood withdrawn was replaced quanti-
tatively with normal saline to avoid volume depletion.
Each dog received both infusion protocols at 7- to 10-day
intervals. The order of studies was randomized.

Analytical methods

Serum and urine potassium and sodium concentrations
were determined by flame photometry using lithium as an

tAbbreviation used in this paper: PAH, p-aminohippurate.
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internal standard (Flame Photometer 143, Instrumentation
Laboratory, Inc., Lexington, Mass.) Plasma and urine PAH
concentrations were measured by the method of Smith
(17) using a Gilford spectrophotometer at 540 nm (Gilford
Instrument Laboratories Inc., Oberlin, Ohio). Inulin con-
centrations in plasma and urine were quantitated by
the method of Walser et al. (18) adapted to the Auto-
Analyzer (Technicon Instruments Corp., Tarrytown, N. Y.)
by Fuhr et al. (19). Serum and urine creatinine was meas-
ured by the method of Folin and Wu (20) adapted to the
AutoAnalyzer. Plasma insulin was determined by radio-
immunoassay with the use of talc to separate free from
bound insulin (21). Plasma glucagon was measured by radio-
immunoassay employing the 30-K antibody of Unger (22).
Plasma was treated with aprotinin (Trasylol) to prevent
degradation of the glucagon. Plasma glucose concentra-
tion was determined by the glucose oxidase method employ-
ing a Beckman glucose analyzer (Beckman Instruments, Inc.,
Science Essentials Co., Mountainside, N. J.).

Data analysis

Data are presented as the mean + standard error of the
means. Urinary electrolyte excretion, clearance values,
and fractional excretion of electrolytes were calculated
using standard formulas. The paired and unpaired t tests
were employed in the statistical analyses (23).

RESULTS

Human studies

In Fig. 1, the effects of prolonged infusion of
somatostatin on plasma glucose, insulin, and glucagon
are shown for the healthy controls, maturity-onset
diabetics, and juvenile-onset diabetics. As expected
(15, 24), in the normal subjects and maturity-onset
diabetics, somatostatin resulted in a prompt and sus-
tained decline in plasma insulin of 56 and 63%, re-
spectively. In all groups, plasma glucagon fell by
40-60%. Plasma glucose in the normal subjects and
maturity-onset diabetics showed the previously de-
scribed (15, 24) biphasic response characterized by an
initial decline in blood glucose, followed by a subse-
quent rise to values 8-31 mg/100 ml above base
line. In the juvenile-onset diabetics, blood glucose
showed an initial decline and then plateaued at 4-5 h.

Serum potassium concentration in the basal state
was similar in the controls (4.02+0.08 meq/liter), the
maturity-onset diabetics (3.88+0.09 meg/liter) and the
juvenile-onset diabetics (4.07=0.15 meq/liter). In Fig.
2, the changes in serum potassium in response to
infusion of somatostatin are shown. In the normal
controls and maturity-onset diabetics serum potassium
rose significantly above base-line values by 30 min
(P < 0.01) and reached peak levels at 240 min. The
maximum increase in serum potassium concentration
was 0.57+0.16 meq/liter in the normal group and 0.56
+0.12 meq/liter in the maturity-onset diabetics. In
marked contrast, no significant change in serum
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FIGURE 1 The effect of somatostatin infusion on plasma
glucose, insulin, and glucagon concentrations in normal
controls (@), maturity-onset diabetics (A), and juvenile-onset
diabetics (M). Plasma insulin was not measured in the ju-
venile-onset diabetics because of the presence of circulating
insulin antibodies. Each point represents the mean+SEM.

potassium occurred in the juvenile-onset diabetics
(Fig. 2).

Serum sodium concentration (139.6+0.6 meq/liter in
the controls, 136.5+0.6 megq/liter in the maturity-on-
set diabetics, and 137.5+0.9 meq/liter in the juvenile-
onset diabetics) was unaffected by the somatostatin
infusion in any of the groups.

In Figs. 3 and 4 the effects of somatostatin on
urinary excretion of potassium and sodium in the nor-
mal subjects are shown. Urinary potassium excre-
tion was unchanged during somatostatin administra-
tion. In contrast, urinary sodium excretion fell by
26% during the first 120 min of the somatostatin
infusion (P < 0.01), and then rose to values 59%
above basal levels (P < 0.01) by the end of the infusion.
Creatinine clearance (1216 ml/min in the basal state)
was unchanged during the somatostatin infusion. The
urine was free of glucose throughout the somato-
statin infusion.
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FIGURE 2 The effect of somatostatin infusion on the change
in serum potassium concentration in normal controls (@),
maturity-onset diabetics (A), and juvenile-onset diabetics
(m).

Studies in dogs

Basal potassium metabolism (Fig. 5). After soma-
tostatin the plasma insulin concentration declined
from 20+1 to 11x1 wU/ml (P <0.01) by 15 min
and remained suppressed. Serum potassium concentra-
tion increased from 4.18+0.07 to 4.41+0.07 meq/liter
(P <0.01) by 30 min and continued to rise reaching
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FIGURE 3 The effect of somatostatin infusion on urinary
potassium excretion (UgV), potassium clearance (Cg), and
fractional excretion of potassium (FEg) in normal control
subjects.

4.70+0.11 meq/liter (P < 0.001) by 180 min. The maxi-
mum increase in plasma potassium concentration was
0.63=0.07 meq/liter. Venous pH (7.36+0.02 vs. 7.37
+0.02) and bicarbonate (24=1.6 vs. 25+1.4 meq/liter)
were unchanged after 5h. Addition of replacement
doses of insulin to the somatostatin infusion resulted
in a rise in plasma insulin to basal levels and a
fall in plasma potassium concentration to base-line
values (Fig. 5). In the three dogs given saline no
change in plasma potassium concentration was ob-
served during the 5-h infusion.

Response to potassium chloride infusion. Since
the responses in plasma glucose, insulin, and serum
potassium were identical in the awake and anesthe-
tized dogs, the results of the two groups have been
combined. Basal glucose and insulin concentrations in
the eight dogs were 966 mg/dl and 25+4 pU/ml,
respectively. Plasma glucagon concentration in the
four awake dogs was 38+5 pg/ml and in the four
anesthetized dogs was 198+68 pg/ml. After the
potassium chloride infusion no significant changes
in plasma glucose, insulin, or glucagon was observed.
Addition of somatostatin to the KCI infusion resulted
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FIGURE 4 The effect of somatostatin infusion on urinary
sodium excretion (Uy,V), sodium clearance (Cy,) and frac-
tional excretion of sodium (FEy,) in normal control subjects.
An asterisk represents a P value <0.01 when compared to
basal excretion (paired t test).

475

Insulin and Potassium Homeostasis



[ SOMATOSTATIN: 02 g/ kg /min

= 30 Saline

3 A/

2 _ | A~ &N

B of WA vty

£3 o}

@ /

<

Z o0 SRIF SRIF
48

»
o
T

Saline

SERUM POTASSIUM
(meq/liter)
> o
~n »
T T

N /I\I/A\\ ¥

vwl Sapag’ 7OOF

60 O 60 120 180 240
TIME (min)

»
o

300 360 420

FIGURE 5 The effect of somatostatin (SRIF) (@) or saline
(A) infusion on plasma insulin and serum potassium con-
centration in conscious dogs. The effect of basal insulin
replacement is shown by the shaded area.

in a fall in plasma insulin which was prevented by
the combined infusion of KCl, somatostatin, and insulin
(Fig. 6). Plasma glucagon fell by 46+8% (P < 0.05)
in the awake dogs during the combined somatostatin-
KCl infusion but failed to decline or rose slightly
in the anesthetized dogs receiving the combined
somatostatin-KCI infusion.
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FIGURE 6 The effect of potassium chloride (KCI) infusion
alone (@), KCI plus somatostatin (SRIF) infusion (A), and
KClI plus SRIF plus insulin (®) on plasma insulin concen-
tration and the change in serum potassium concentra-
tion in dogs.
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Before KCI infusion, basal levels of serum
potassium were similar in all studies (KCl alone:
4.16+0.16 meq/liter; KCl plus somatostatin: 3.92
+0.20 meq/liter; KCI plus somatostatin plus insulin:
4.10+£0.26 meq/liter). The changes in serum potassium
concentration after KCI infusion are shown in Fig. 6.
The maximum rise in serum potassium after infusion
of KCI alone was 0.63+0.15 meq/liter. Addition of
somatostatin approximately doubled the rise in serum
potassium to 1.16+£0.20 meq/liter (P < 0.01) without
change in venous pH (7.35+0.02 vs. 7.36x0.02) or
bicarbonate (21+1.5 vs. 22+1.6 meq/liter). When
insulin was added to the somatostatin infusion, the rise
in serum potassium (0.40+0.15 meq/liter) was equiva-
lent to that observed with KCI alone.

In the basal state, inulin clearance was 696 ml/min
and PAH clearance was 212+16 ml/min. Neither
parameter was altered by KCI infusion with or without
somatostatin.

After KCI alone, the urinary excretion of potassium
(UgV) rose from a base line of 56%+15 peqg/min to a
maximum of 149+24 peg/min at 240 min (Fig. 7).
A similar rise in UV from 72x14 to 184+8 peq/min
was observed after the combined KCl-somatostatin
infusion. Changes in potassium clearance in dogs
receiving KCIl alone (14.3+3.6 to 32.7+5.0 ml/min),
likewise, paralleled those in dogs receiving com-
bined KCl-somatostatin infusion (20.6+3.6 to 37.3+2.9
ml/min).

Base-line serum sodium concentration was similar
in all three groups (KCl alone: 147=1 meq/liter; KCl
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FIGURE 7 The effect of potassium chloride (KCl) infusion
alone (@) and KCI plus somatostatin (SRIF) infusion (A)
on urinary potassium excretion.
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plus somatostatin: 146+ 1 megq/liter; KCI plus somato-
statin plus insulin: 145+1 meq/liter). No change in
serum sodium occurred in any of the three experi-
mental groups. Base-line urine sodium excretion (249
+68 peqg/min) and sodium clearance (1.7+0.5 ml/min)
were unchanged by KCI alone (Fig. 8). However,
addition of somatostatin resulted in a 64% decline
in sodium excretion Uy,V at 60-120 min (P = 0.08).
This decline was followed by a rise in U,V to levels
50% above basal at 240 min (P < 0.05). Changes in
sodium clearance paralleled those of Uy,V.

DISCUSSION

The present findings demonstrate that suppression of
basal insulin secretion by somatostatin is associated
with an increase in serum potassium concentration
in normal subjects and maturity-onset diabetics. Note-
worthy is the fact that the rise in serum potassium
occurred before a rise in plasma glucose and in the
absence of marked hyperglycemia and glucosuria.
That this effect of somatostatin is due to insulin
deficiency rather than glucagon lack or a direct
effect of this agent is suggested by the fact that:
(a) somatostatin failed to cause a rise in serum potas-
sium in juvenile-onset diabetics in whom endog-
enous insulin secretion is markedly reduced; (b)
plasma glucagon in juvenile-onset diabetics fell
similarly to controls and maturity-onset diabetics
(Fig. 1); and (c) the hyperkalemic effect of somato-
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FIGURE 8 The effect of potassium chloride (KCI) infusion
alone (@) and KCI plus somatostatin (SRIF) infusion (A) on
urinary sodium excretion. An asterisk represents a P value
<0.05 when compared to basal excretion.

statin in normal dogs was overcome by concommitant
insulin replacement (Fig. 5). These data thus suggest
that basal insulin secretion is an important factor in
the maintenance of the fasting plasma potassium con-
centration within the normal range. When basal
insulin secretion is reduced (as with somatostatin
administration) a rise in plasma potassium can be ex-
pected even in the absence of marked hyperglycemia
or volume contraction.

In addition to its effects on endogenous potassium
homeostasis, somatostatin resulted in a decrease in
“potassium tolerance” when an exogenous potassium
load was administered. Previous studies have shown
that administration of potassium in doses of 0.9-4.0
meq/kg per h to normal dogs, resulting in an increase
in serum potassium of 1 meq/liter or more, causes
a rise in circulating insulin (7-9). This increment in
insulin secretion is necessary for the disposal of
such doses of potassium as evidenced by decreased
potassium tolerance in diabetic animals (9-11). In
the present study, a smaller dose of potassium was
emploved (0.375 meq/kg per h), which in the control
studies caused an increment in serum potassium of
0.5-0.7 meq/liter, but failed to alter basal insulin
levels (Fig. 6). Nevertheless, in the presence of somato-
statin-induced insulinopenia, a significant deteriora-
tion in potassium tolerance was observed and the
rise in serum potassium was twice that observed in
the control study. Restoration of basal insulin levels
by concommitant infusion of insulin and somatostatin
served to normalize the plasma potassium response
(Fig. 6). These findings thus indicate a role for basal
insulin in the disposal of exogenous potassium as
well as in the maintenance of endogenous potas-
sium homeostasis.

With respect to the mechanism whereby basal
insulin levels influence potassium homeostasis, altered
net renal excretion of potassium cannot account for
the rise in serum potassium. During the 4-h potas-
sium chloride infusion, 41% (15.5 meq) of the ad-
ministered load could be accounted for by increased
potassium excretion in the urine (Fig. 7). When KCI
was administered with somatostatin, a similar frac-
tion (46%) of the potassium load was excreted in the
urine (Fig. 7), vet the rise in serum potassium con-
centration more than doubled. In the dogs receiving
KCl alone, if all of the infused potassium that was not
excreted via the kidneys (22.0 meq) were retained in
the extracellular space (5.0 liters), the serum potas-
sium concentration would be expected to rise by 4.40
meq/liter. The observed increment in the control
group was, however, 0.63 meq/liter. Thus, ~86%
of the infused potassium which was not excreted in
the urine may be estimated to have been translocated
into the intracellular compartment. During somato-
statin-induced insulinopenia, the rise in serum potas-
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sium after KCl administration increased twofold
to 1.16 meq/liter. Thus, the percentage of the retained
potassium load remaining in the extracellular compart-
ment rose from 14 to 29%.

The effect of insulin on transcellular potassium
movement probably occurs in muscle and liver tissue.
Andres et al. (5) have shown that a doubling of the
insulin concentration perfusing the deep tissues of
the forearm markedly enhances potassium uptake
without affecting glucose metabolism. A similar uptake
of potassium by the liver has been demonstrated by
Fenn (6). The present results suggest that basal
plasma insulin concentrations influence the net
influx of potassium into cells. When the plasma
insulin concentration is acutely diminished below
basal levels, as with somatostatin, there is a net move-
ment of potassium out of cells or a failure of net up-
take when exogenous potassium is administered,
resulting in systemic hyperkalemia.

The possible clinical importance of the relation-
ship between basal insulin secretion and potassium
homeostasis is underscored by several recent re-
ports of hyperkalemia in diabetic patients in the ab-
sence of uremia or acidosis (25, 26). In some of
the patients hyporeninemic—hypoaldosteronism has
been identified as the major factor responsible for
hyperkalemia (27, 28). Other studies however,
have demonstrated that the tendency to hyperkalemia
may vary with the severity of the diabetics and may
not be manifest despite a reduction in aldosterone
secretion (25). Indirect evidence that insulin lack
contributes to the development of hyperkalemia in
diabetes has been provided by studies demonstrat-
ing a hyperkalemic response to glucose infusion
which is abolished by prior insulin administration
(29). The present findings suggest that insulin de-
ficiency per se may be a contributory factor in the ele-
vation of serum potassium concentration observed in
some diabetic patients.

In additien to its action on potassium homeostasis,
somatostatin had a biphasic effect on renal sodium
excretion. An initial decline in urinary sodium was ob-
served during the first 90 min, following by a progres-
sive rise to values exceeding control levels. This
pattern was observed in the healthy humans re-
ceiving somatostatin alone (Fig. 4) as well as in the
anesthetized dogs receiving somatostatin plus KCI
(Fig. 8).

With respect to the mechanism of these changes in
urinary excretion of sodium, the present data are com-
patible with a direct effect of somatostatin on renal
tubular handling of sodium and/or hormonally
(insulin and glucagon) mediated changes in renal
tubular handling of sodium. Although glucagon has
been shown to have a natriuretic effect (14), it is
unlikely that hypoglucagonemia was responsible
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for the initial fall in urine sodium since somatostatin
failed to lower glucagon levels in the anesthetized
dogs yet a transient decline in urinary sodium excre-
tion was observed (Fig. 8). With regard to the delayed
increase in urine sodium loss, this may in part, be a
consequence of the sodium chloride administered
(50 meqg/min) as the vehicle for the somatostatin
infusate. On the other hand, since physiologic incre-
ments in insulin have an antinatriuretic effect (12, 13)
the current data raise the possibility that urinary
sodium excretion may be influenced by basal levels of
insulin in the absence of which urinary sodium
excretion may ultimately increase. Regardless of the
mechanism involved, the effects of somatostatin on
sodium excretion do not appear to be mediated via
changes in renal hemodynamics since inulin and PAH
clearances were unaffected.
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