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Inhibition of Gastric Acid Secretion by Peptide YY Is Independent of Gastric
Somatostatin Release in the Rat' (42814)
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Abstract. The purpose of this study was to determine whether the inhibitory action of peptide
YY (PYY) on gastric acid secretion is attributable to the release of gastric somatostatin in rats.
Two groups of rats (six rats/group) were anesthetized with urethane and prepared with gastric
fistulas and jugular catheters. Pentagastrin (18 ug/kg-h) was given intravenously for 150 min to
stimulate gastric acid secretion. Intravenous PYY (130 ug/kg-h) inhibited pentagastrin-stimu-
lated gastric acid secretion significantly (P < 0.05). Administration of iv PY'Y resulted in a 41%
reduction (P < 0.05) in pentagastrin-stimulated gastric acid secretion. In another group of
anesthetized rats, administration of PYY (1077, 107® M) failed to stimulate a release of so-
matostatin from the isolated-perfused rat stomach. Our findings indicate that PY'Y can inhibit
gastric acid secretion independently of release of gastric somatostatin in the rat.  © 1988 Society for

Experimental Biology and Medicine.

Peptide YY (PYY) is a 37 amino acid
peptide recently isolated by Tatemoto and
co-workers (1, 2) from porcine duodenal ex-
tracts. Peptide YY is found primarily in the
distal ileum, colon, and rectum of several
species (3-5). Intravenous administration of
PYY results in an inhibition of pentagastrin-
stimulated acid secretion in the dog and man
(6-9). Whether PYY inhibits gastric acid se-
cretion through the release of gastric so-
matostatin is not known. The purpose of this
study, therefore, was to determine whether
the inhibitory action of PYY on gastric acid
secretion is due to release of gastric somato-
statin.

Materials and Methods. Animals. Adult
male Long-Evans rats (375 + 50 g) were
purchased from Harlan-Sprague-Dawley
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(Indianapolis, IN) and maintained in air-
conditioned (23 + 2°C) and light-regulated
(lights on 0500-1900 hr) animal quarters. All
rats were fasted in wire-bottom cages for
18-24 hr with free access to water before the
gastric acid secretion experiments. All pep-
tides were obtained from Peninsula Labora-
tories (Belmont, CA).

Rats (six rats/group) were anesthetized
with urethane (1.25 g/kg, ip). They were then
prepared with gastric fistulas as described
below. Rats were then given pentagastrin
alone (18 ug [23 nmole]/kg-h, 1v) for 150
min to stimulate gastric acid secretion or in
combination with PYY (130 ug [31 nmole]/
keg-h, iv). PYY was given for 50 min during
the middle segment of pentagastrin adminis-
tration (i.e., 50-100 min). Preliminary stud-
ies showed that lower doses of PYY did not
inhibit pentagastrin-stimulated gastric acid
secretion, Although this dose of pentagastrin
is above the EDs for gastric acid stimulation,
this dose causes persistent stimulation of
gastric acid secretion in the rat preparation.

Measurement of gastric acid secretion.
Rats were prepared with fistulas under ure-
thane anesthesia. In brief, a laparotomy was
done and the gastric cardia was ligated with-
out damaging the vagus. The pylorus was
also ligated. An opening was made into the
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anterior wall of the stomach and a gastric
cannula was secured with a purse-string su-
ture. The cannula was a double-lumen tube
which allowed us to infuse saline intragastri-
cally and to collect gastric secretions. After a
stabilization period of 30 min and thorough
flushing of the stomach with saline, experi-
ments were started. Ten-milliliter aliquots of
saline were flushed through the stomach
every 10 min. Gastric secretions were col-
lected and analyzed for acid output.

Gastric acid output was determined by ti-
tration with 0.01 N NaOH to pH 7.0 by
means of an autotitrator.

Isolated-perfused rat stomach. Male rats
were anesthetized with pentobarbital sodium
(50 mg/kg) following an overnight fast
(15-18 hr). Perfusion of the stomach was
done as described by Saffouri and colleagues
(10). The vasculature of the stomach was
perfused via the celiac artery with oxygen-
ated medium 199 containing 0.2% bovine
serum albumin at a rate of 2 ml/min at
36°C. Portal vein effluents were collected for
radioimmunoassay (RIA) of somatostatin
levels as described earlier (11). This somato-
statin antiserum does not recognize other gut
or pancreatic peptides. The sensitivity of the
somatostatin RIA is 2 pg/tube. The intra-
and interassay variances are 8 and 12%, re-
spectively. The gastric lumen was perfused
with saline via a catheter introduced through
the gastroesophageal junction and drained
via a catheter introduced through the py-
lorus. After an equilibration period of 20
min, bombesin (107 M), PYY (1077, 1078
M), or PYY plus bombesin was given for 15
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Fi1G. 1. Gastric acid output in response to iv pentagas-
trin alone or in combination with iv PYY.
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TABLE 1. PYY INHIBITION OF PENTAGASTRIN-
STIMULATED GASTRIC ACID SECRETION

Gastric acid output (zeq/10 min)®

Without PYY With PYY
(20-50 min) (70-100 min)
17.6 + 3.1 9.8 +2.7*

4 Values (mean + SEM) are expressed as mean gastric
acid output per 10 min during the 30-min period.
* P < 0.05 versus gastric acid output without PYY.

min. Six isolated-perfused rat stomachs were
tested in each treatment group.

Statistics. Data are given as the mean
+ SEM. Data were evaluated by analysis of
variance followed by a Newman-Keuls
test (12).

Results. Gastric acid secretion increased
and remained elevated in response to intra-
venous administration of pentagastrin (Fig.
1). Administration of iv PYY during the
middle segment of pentagastrin administra-
tion (50-100 min) resulted in a 41% reduc-
tion in pentagastrin-stimulated gastric acid
secretion during the last 30-min (70-100
min) segment. Table I shows the mean gas-
tric acid output per 10-min period during the
last 30-min period of PYY administration.
Pentagastrin-stimulated gastric acid output
was significantly decreased during iv admin-
istration of PYY.

Administration of PYY (1077, 1078 M)
(1077 M data not shown) to the isolated-per-
fused rat stomach failed to stimulate release
of gastric somatostatin (Fig. 2). In contrast,
administration of bombesin resulted in a re-
lease of gastric somatostatin. In addition,
PYY did not inhibit bombesin-stimulated
release of somatostatin.

Discussion. The present study demon-
strates that intravenous administration of
PYY can inhibit pentagastrin-stimulated
gastric acid secretion in rats. These data
agree with earlier reports which showed that
PYY inhibited gastric acid secretion in the
dog and man (6-9). In addition, the present
study shows that the inhibition of gastric
acid secretion by PYY is not attributable to
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FIG. 2. Somatostatin release from the isolated-per-
fused rat stomach in response to bombesin, PYY, or
bombesin plus PYY.

the release of gastric somatostatin by PYY in
the rat.

In this study, approximately an equimolar
dose of PYY (31 nmole/kg-h) inhibited pen-
tagastrin-stimulated (23 nmole/kg-h) gastric
acid secretion. The observation that the in-
hibitory action of PYY on gastric acid secre-
tion is not due to somatostatin release stands
in contrast to the action of other gut peptides
(i.e., cholecystokinin [CCK], gastric inhibi-
tory polypeptide [GIP]) which inhibit secre-
tion of gastric acid (13, 14). CCK and GIP
have been shown to inhibit gastric acid se-
cretion, at least in part, by stimulation of
release of gastric somatostatin (13, 14). So-
matostatin has been shown to be a potent
inhibitor of gastric acid secretion (15).

The dose of PYY chosen for the in vivo
experiments was 130 ug/kg-h which is ap-
proximately equivalent to 30 X 107° nmole/
kg-h. We chose this dose of PYY since lower
doses of PYY were ineffective in vivo in the
rat. As mentioned in the description of the
experimental design, this dose of PYY ap-
proximates the dose of pentagastrin used in
these experiments. In the isolated perfused
rat stomach experiments, we used both 1073
and 1077 M PYY and both doses of PYY
failed to modify release of somatostatin.

In a separate study (16), we have reported
that PYY can inhibit gastric acid secretion in
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rats given intragastric cysteamine. Cyste-
amine is a thiol that can selectively deplete
gastric stores of somatostatin when given in-
tragastrically (17-19). Together, the findings
of the present report along with the cyste-
amine study suggest that PYY can inhibit
gastric acid secretion independently of gas-
tric somatostatin.
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